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SUMMARY

MAINTENANCE DREDGING AND DREDGED MATERIAL DISPOSAL FACILITY

THE DETROIT EDISON COMPANY

HARBOR BEACH, HURON COUNTY, MICHIGAN

(X) Draft ()Final Environmental Impact Statement

Responsible Office: U.S. Army Engineer District, Detroit
P.O. Box 1027
Detroit, Michigan 48231
For Further Information Contact: Dan Allega

313-226-6237

1. Name of Action: (X) Administrative C)Legislative

2. Description of Action: The Detroit Edison Company, 2000 Second

Avenue, Detroit, Michigan, has made application to the Detroit District,

U.S. Army Corps of Engineers, for a Department of Army permit under

authority of Sectio~I 10 Of the River and Harbor Act of 1899 and Section 404

of the Clean Water Act. This Envirornmental Impact Statement was prepared

by the Corps as the lead Federal agency to fulfill the requirements of the

National Environmental Policy Act of 1969 (NEPA) and Department of Army

Engineers Regulations 200-2-2, "Environmental Quality: Policy and Proce-

dures for Implementing NEPA", which requires an independent assessment of

the environmental impacts that~ could be expec ted to occur with the issuance

of permits for the proposed actions. Detroit Edison is requesting a

permit to perform maintenance dredging in Lake Huron offshore of the

Harbor Beach Power Plant at Harbor Beach, Michigan and to deposit the

dredged material in a low-lying wetland area inland from Lake Huron iii

Rubicon Township, Huron County, Michigan. '-



The dredging would likely be accomplished by usir; a hidraulic or hopper-

type dredge with the material pumped through a hydraulic pipeline into a

disposal area, located about 1.5 miles northwesterly of the dredging site.

Discharge of the dredged material would take place in a confined disposal

facility (CDF) to be constructed by the Detroit Edison Company. The area

designated for this facility is about 65 acres in size, bounded on the

west by a natural bluff, on the south by Rapson Road, and on the east by

U.S. Highway 25. Containment dikes would be constructed along the north-

erly, easterly, and southerly perimeter of the disposal area, providing a

holding capacity of 1 million Lubic yards. The dikes would be constructed

of clay obtained from a 22.5 acre upland borrow area, located approximately

100 feet west of the proposed disposal facility. The borrow area could be

later utilized for the disposal of fly ash from the Harbor Beach Power

Plant.

The purposes of the proposed project are to provide and maintain adequate

depths for commercial vessels delivering coal to the Harbor Beach Power

Plant and to provide a permanent disposal area for safe storage of the

contaminated sediments removed from the harbor at Harbor Beach. The

confined disposal facility would also be available to the Corps of

Engineers for storing the contaminated materials dredged from the Federally-

maintained harbor and channel at Harbor Beach.

3.a. Beneficial Impacts: Beneficial impacts of the proposed project

would be realized thru improved harbor draft depths which would insure

safe and economical delivery of coal to the Harbor Beach Power Plant which

serves electricity needs in Michigan. Existing docking facilities at the

Harbor Beach Power Plant would be utilized in a more efficient manner.

Disposal of contaminated dredged material in a confined area on land would

aid in improving the water quality of Lake Huron in the Harbor Beach area.

b. Adverse Environmental Impacts: The adverse impacts would result

primarily from the clearing of approximately 33.3 acres of lowland

ii
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forest and the alteratLon of approximately 17 acres of shrub swamp and

7.5 acres of cattail marsh in conjunction with the construction and

subsequent filling of the confined disposal area. Although wildlife

habitat would be altered, ponded water contained inside the disposal

facility would allcw for the reestablishment of some wetland vegetation.

Approximately 22.5 acres of farmland would be utilized as borrow pits for

dike construction thereby removing this acreage from crop production.

Construction and operational activities, including possible use of the

proposed borrow pits for fly ash disposal, would involve temporary

increases in ombient noise and air pollution levels from the operation of

equipment nea," the disposal site. Dredging operations would cause tempo-

rary increases in turbidity within Harbor Beach Harbor. The weir discharge

from the proposed confined disposal facility may have the potential of

adding ammonia-nitrogen to the ground water in the surficial sands along

the discharge channel. If utilized as a chlorinated drinking water supply,

such ground water may have an objectionable taste and odor. Design

features and a mcnitoring program to track the discharge effluent should

alleviate the concerns over possible ground water contamination. The

ground water recharge area for surficial sands in the vicinity would be

reduLed by 65 acres. Further investigation is planned to evaluate the

effects on shallow wells of this reduction in recharge area. Private

property located north of the proposed facility could experience a minor

rise in fliod levels as a result of a stream diversion for the proposed

project.

4. Alternatives to the Proposed Action:

a. Open water disposal

b. Alternative dike d disposal sites

c. Artificial habitat creation

d. Placement of dredged material on agricultural lands

e. No Action.

f. Alternative Dredging Methods.
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5. Comments: Federal, State and local agencies, organized groups, and

individuals furnished copies of this Draft Environmental Impact Statement

are listed in Section 6.

6. Draft Environmental Impact Statement to EPA: JAV

Draft Environmental Impact Statement Noticed in the Federal Register:

Final Environmental Impact Statement to EPA:
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PREFACE

The following reports were used in the preparation of the Environmental

Impact Statement and accompanying appendices:

1. TerresLrial Baseline Studies of the Proposed Disposal Site,

Rubicon Township, Huron County, Michigan, Hazleton Environmental

Sciences Corporat-ion (June 1979).

2. Geotechnical Engineering ServicesHarbor Beach Dredged Disposal

Facility Harbor Beach, Michigan, Harding-Lawson Associates

(November 1979).

3. Hydrological Studies Harbor Beach Dredge Disposal Site Harbor

Beach, Michigan, Dames and Moore (February 1980).

4. Hydrogeological Report Confined Dredge Facility Near Harbor

Beach, Michigan for the Detroit Edison Company, Dames and

Moore (July 1979).

These reports which formed the basis for this Environmental Impact

Statement contain detailed information concerning the proposed mainten-

ance dredging and dredged material disposal facility. The Corps of

Engineers is considered to be the lead Federal agency for preparation of

the Environmental Impact Statement for Detroit Edison's Department of

Army permit application. Under Corps of Engineers' regulations, Title

33 Code of Federal Regulations, Parts 320-329, the Corps is responsible

for preparation of the Impact Statement. Th.. permit applicant is

required to furnish the Corps information necessary to allow preparation

of the Statement. However, the Detroit District Engineer of the Corps

of Engineers has final responsibility for the accuracy of the material

presented in the text of the Impact Statement.

It was not possible to incorporate into the Environmental Impact Statement

all of the material presented in these reports because of the volume of

v



information in Lhe reports. However, they are on file and can be

reviewed at the following locations:

Department of the Army

Detroit District, Corps of Engineers
477 Michigan Avenue
Detroit, Michigan 48226

Detroit Edison Company
2000 Second Avenue

Detroit, Michigan 48226
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I PURPOSE AND NEED FOR THE PROPOSED PROJE.CT

A. Purposes of the Project

1.01 The purposes of the proposed project are to dredge the harbor area

near the Harbor Beach Power Plant and to provide for disposal of the

dredged material. The dredging is required in order to permit the safe

and economical delivery of coal to Detroit Edison's Harbor Beach Power

Plant. Coal carrying vessels are now forced to carry reduced loads of

coal and as a result make more frequent deliveries under adverse safety

conditions because of the accumulation of sediments in the harbor. An

analysis of the existing 1974 and 1978 sediment data (see paragraphs

3.23, 3.24) indicates that the harbor sediments may be unsuitable for

open water disposal. Therefore, a containment facility for dredged

material is currently proposed.

1.02 Another purpose of the project is to provide the Corps of Engineers

a facility for the placement of material dredged from the Federal harbor

and channel area at Harbor Beach as required to maintain harbor operating

depths.

B. Historical Background

1.03 The Detroit Edison Company serves an area of about 7,600 square

miles in Southeastern Michigan. Its customers exceed 1.6 million, and the

population served is about 5.0 million. The Harbor Beach Power Plant was

constructed in the mid-60's and placed in service in 1967 to enhance a

stable and reliable electrical service to thu highly agricultural areas of

Huron, Sanilac, Tuscola and Lapeer Counties, which collectivelv comprise

the Thumb Area of Michigan. This plant is a coal-fired plant consuming in

excess of 260,000 tons of coal annually. The plant relies soley on

marine vessel delivery of its coal supplies, which are delivered each year

during the regular shipping season. It is a winter peak plant, and its

operation requires stockpiling in excess of 125,000 tons of coal on site
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prior to the end of each shipping season. Without such coal reserves, the

plant would be incapable of continous generation through-out the winter

months.

1.04 In the past few years, the Detroit Edison Company has had to resort

to half loading all vessels bound for Harbor Beach due to the shallow

depths within the harbor. Such practice substantially increases the cost

of transporting coal to the plant, and also restricts the maneuverability

of these vessels and thereby hampers the ship's ability to safely navigate

while in the harbor. If siltation continues within the harbor and/or lake

levels decline in the coming years, the Harbor Beach Power Plant will be

incapable of providing reliable service to the Thumb Area of Michigan

because of the shallow-draft restrictions placed on coal shipments.

1.05 'hle Harbor Beach Power Plant is located within Harbor Beach Harbor

on Lake Huron in Huron County, Michigan. This harbor was originally

designed as "harbor of refuge" for commercial vessels. The harbor is

formed by stone-filled, timber crib and concrete capped breakwaters which

parallel the shoreline at the southern end and angle toward the shore at

the northern end. The U.S. Army Corps of Engineers constructed the harbor

breakwater structures and is authorized to maintain a 21-foot depth for

navigation in the area of the harbor designated as a Federal Project.

Harbor depths outside of the Federal Project near the Power Plant are

maintained by the Detroit Edison Company. Figures 2 and 3 show the

locations of the Federal Project and the access area maintained by Detroit

Edison.

1.06 The Corps of Engineers did "not maintain .--ximum project depths at

Harbor Beach Harbor for many years since no demand existed. With com-

pletion of the Detroit Edison plant, it became necessary to plan for

restoration of project depths. Condition surveys and computations in 1965

indicated about 880,000 cubic yards of material above established grade
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in the Federal project area. Considering only the harbor entrance and tile

westerly 600 feet of the inner basin, an amount of 474,000 cubic yards

were above project depth, including one foot )f overdraft. This smaller

area was dredged by the Government dipper dredge GAILI.ARD in 1967,

resulting in the removal of 192,500 cubic yards. Limitations of funds,

loose sediment conditions, and dredge time availability precluded removing

all of the above grade material. The excavated material was loaded in

scows and dumped in nearby deep water in Lake Huron. In the same year,

under permit, the Detroit Edison Company dredged an access area to their

dock removing 399,847 cubic yards of material and dumped in the same

deepwater disposal area.

C. Need for the Harbor Beach Power Plant

1.07 Detroit Edison's Thumb Division serves the Thumb Area using an

essentially square loop, 120 KV subtransmission system. There are four

principle inputs that make up the four corners of the system. These

inputs are: Hunter Creek Station on the southwest, Lee Station on the

southeast, Atlanta Station on the northwest, and Harbor Beach Power Plant

on the northeast. Atlanta Station is supplied through an interconnection

with Consumecs Power Company. The 1979-1980 winter peak demand for the

four county r.rea serviced by the Thumb Division was approximately 200 MV.

1.08 When iU operation, the Harbor Beach Power Plant is a significant

source of power for the area. The availability of the Harbor Beach Power

Plant, since placed in service, has also nearly eliminated the probability

that the Thumb Division would experience a total loss of power. IDue to

the strategic location of the plant, if it was unable to operate because

coal could not be received, the probability of an overload or low voltage

condition in The Thumb Division service area would significantly increaise.

This is because an imbalance in the Thumb Division's stability would be

caused by shutdown of the plant. In addition, the overall rel iability of

the Thumb Area served would be adversely effected, and temporary power

reductions or power outages may result.
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1.09 There has been no attempt by Detroit Edison to estimate the economic

losses which would arise as a result of unexpected interruptions in

electrical service to the customers within this four county area. However,

depending on seasonal conditions, such losses could be

substantial.

1.10 The Harbor Beach Power Plant provides a substantial portion of the

tax revenues collected by the City of Harbor Beach. The 1980 property

taxes on the Harbor Beach Power Plant are expected to be approximately

$460,000 or roughly 40% of the total property tax collected by the City of

Harbor Beach. Based on 1979 property tax rates, the total tax revenue

dispersements made by the City would be broken down as follows:

Harbor Beach Schools 50%
City of Harbor Beach 38%
Huron County 12%

100%

As a result of a prolonged reduction in operation or a shutdown of the

Harbor Beach Power Plant, it is expected that approximately 50% of the

plant's tax liability would be eliminated. Such a reduction would decrease

revenues received by the City of Harbor Beach and the Harbor Beach School

System by roughly 20% of current levels based on past tax revenue disperse-

ment trends. Thus, severe cutbacks in City services and educational

monies would be expected as a result of the plant shutdown.

1.11 Likewise, the Harbor Beach Power Plant employs 30 operators, clerical

and support personnel which would Jbe relocated tn other Company instal-

lations. These 30 employes comprise an annual payroll at the plant of

over $600,000. Of '.Ms amount, all or a substantial portion of this

payroll, and the buying power it represents, would be lost to Harbor

Beach.
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1.12 To the Detroit Edison Company, a shutdown of the Harbor Buach Power

Plant would result in an increase of the Company's fuel costs and capacity

charges. These costs are estimated to be approximately $16.0 million

annually and would be passed on to Detroit Edison's customers in the form

of higher rates.

1.13 Therefore, it is the opinion of the Detroit Edison Company that the

loss of generating capacity at the Harbor Beach Power Plant would not only

decrease the reliability and stability of the electric service provided to

the northern Thumb Area of Michigan, but more importantly have a sig-

nificant adverse economic effect on the Company's customers, the City of

Harbor Beach, the surrounding communityI and the Company.

2. PROPOSED ACTION INCLUDING ALTERNATIVES

A. The Proposed Action

2.01 Plan: The Detroit Edison Company proposes to construct a 55 acre

confined disposal facility for material dredged from Harbor Beach Harbor.

Approximately 325,000 cubic yards of sediment would be dredged initially

from the harbor and placed in the proposed confined disposal facility. It

is anticipated that an additional 325,000 cubic yards of sediment would he

dredged from the harbor over a ten year period, and these sediments would

also be placed in the confined disposal facility. This facil it\v would hc

made available to the Corps of Engineers for the disposal of material

dredged from the Federally maintained channel and harbor areas at Harbor

Beach Harbor. Total storage capacity for the facility is estimated to

be 1,000,000 cubic yards. The storage capaciLy needed for Federal

dredgings of Harbor Beach Harbor for the next 10 years has been -sti-

mated to be 350,000 cubic yards.

2.02 Site Location: The dredged material disposal site is a low-lying

wetland area, located approximately 1.5 miles north of the City of Harbor

Beach and approximately 2,000 feet from the Lake Huron shoreline. It is
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bounded on the west by a natural bluff, on the south by Rapson Road, and

on the east by U.S. Highway 25. Materials for dike construction would be

obtained from a borrow area located immediately west of the proposed

disposal facility. The borrow area is approximately 22.5 acres and is in

use as farmland.

2.03 A hopper dredge would probably be used to hydraulically dredge the

harbor area adjacent to the Harbor Beach Power Plant. The hopper dredge

uses drag-arm suction units to pull material from the bottom of the harbor

-; and pump it into hoppers aboard the dredge. When the hoppers are filled

to capacity, the dredge would move to a designated mooring area and pump

the material from the hoppers into a pipeline. The pipeline would then

transport the dredged material in a hydraulic slurry to the disposal area.

Booster pumps may be required to help transport this dredged material,

depending on total length of pipeline. If booster pumps are necessary,

they would be located on Detroit Edison property. The pipeline size would

be determined by the contractor accomplishing the dredging work for

Detroit Edison. From past dredging experiences, a pipe diameter of 16 to

18 inches is believed to be the most practical. It is also possible that

a pipeline-cutterhead dredge might be used. This type of dredge would

pump the dredged materials and water to the disposal site via a floating

pipeline across the harbor and then through the overland pipeline to the

disposal facility.

2.04 The pipeline route would be located almost entirely on Edison-owned

property, including an abandoned railroad right-of-way now owned by

Detroit Edison. The only exception is where the pipeline would cross U.S.

Highway 25 and Rapson Road. Culverts or trestles would be provided where

necessary so that the pipeline would not impact local vehicular traffic or

streams. Minor improvements to the existing docking facilities on Detroit

Edison property may be required to provide a pump out station where the

dredge could connect to the overland pipeline. These improvements would

likely consist of mooring piles and a platform structure.
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2.05 During disposal operations and following a settlement period in the

containment facility, the transport water would be returned to Lake Huron

through an overflow wier at the northern-most end of the disposal facility.

The volume of water overflowing the weir could be controlled by adjusting

the weir opening levels. Detroit Edison would closely monitor the effluent

leaving the weir, making sure the water is maintained at an acceptable

level of quality. Water flowing from the weir would enter Lake Huron via

an existing natural drainage channel. Impounded water would be maintained

within the proposed confined disposal facility.

2.06 The confined disposal area would be cleared of all trees and brush

prior to dredge slurry placeirment. Containment dikes would be constructed

at the perimeters of the disposal area ("dikes" as used in this Environ-

mental Statement imply "berm" or "containment barrier"). The dikes would

be designed with slopes of two foot horizontal to one foot vertical (2:1).

An abandoned railroad embankment would be incorporated into the eastern

dike to decrease the amount of borrow required. The dike crest would be

approximately 12 feet wide and set at an elevation of 605 feet (Mean Sea

Level Datum), which would create an average dike height of about 14 feet

above the ground surface. Vehicle access would be provided to the dikes

from Rapson Road. The flow of an existing intermittent stream at the

north end of the proposed disposal area would be redirected around the

northern dike. This stream is identified as stream C in figure 7

(page 47). Normal flow from this stream would be accepted by another

nearby stream (stream B, figure 7).

2.07 Materials for dike construction would be obtained from two borrow

pits to be excavated approxima'tely 100 feet ,est of the proposed disposal

area. These materials would primarily consist of sandy clays and sandv

silts. To obtain the estimated 145,000 cubic yards of material to

construct the dikes would require both borrow pits to be about four to

five feet deep. The southern pit would be about 550 x 1100 feet (plan

dimensions) and the northern pit would be about 500 x 750 feet. Berms

would be constructed around the borrow pits, and the areas could later be
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utilized for the disposal of fly ash from the Harbor Beach Power Plant.

If used for ash disposal, a phased filling process would take place over

the life of the Plant. The land surface of the filled site would

eventually be graded and reclaimed to support vegetation, but final

disposition of the borrow site is not presently known.

B. General Alternatives

2.08 The Federal action under consideration is the issuance by the U.S.

Army Corps of Engineers of a Department of Army permit for the proposed

action, which has been described in the previous paragraphs. There are

three alternatives available to the U.S. Army Corps of Engineers:

- Issue the permit as proposed with general conditions in

accordance with regulations.

- Issue a permit with restrictions or special conditions.

- Deny a permit for the project as proposed.

2.09 If a permit is granted as requested, the impacts will be those

described in the body of this Environmental Impact Statement.

2.10 If a permit with special conditions is issued, the impacts will be

generally as described herein, with such differences as may result from

the imposed conditions. If a conditioned permit is issued and increased

costs develop as a result of the imposed conditions, the applicant may

elect to accept the increased costs and continue, abandon the project,

or submit a new application with a revised proposal.

2.11 Denial of the U.S. Army Corps of Engineers' permit for the project

as proposed would have the same effect as "atin, discussed in

paragraph 2.26.
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C. Open Water Disposal of Dredged Material

2.12 Although the harbor sediments have been described as "moderately

polluted" by the Environmental Protection Agency (EPA), the possibility

of open water disposal has not been completely ruled out. Open water

disposal is subject to approval by EPA and the Michigan Department of

Natural Resources. Additional tests are being taken by Detroit Edison

and the Corps in respective dredging areas. Consultation with the EPA

and the Michigan Department of Natural Resources will take place when

the additional data is obtained. The most common effects of open water

disposal of dredged material are turbidity, sediment buildup, and oxygen

depletion. Turbidity can be aesthetically displeasing and reduce light

penetration. Depending upon the disposal site, sediment buildup can

smother benthiic organisms, reduce bottom habitat diversity, and cover

vegetation. Oxygen depletion has the potential for suffocating aquatic

organisms. The magnitude and duration of these effects can vary signi-

ficantly depending on the amounts and types of materials involved and

the manner in which they are returned to the water.

2.13 Treatment of dredged material to mollify or remove contaminants

could make open water disposal acceptable. This treatment could be

accomplished by utilizing: (1) local sewage treatment works, (2)

separate onshore treatment plants, (3) and on-board treatment prior to

in-lake discharge.

2.14 The following example indicates that the treatment of dredged

material, although ultimately feasible, would not be practical. Assume

the removal of a moderate amount of dredgings; i.e., 1,000 cubic yards

of material per day. A 0.5 percent slurry of that amount would be a

volume equivalent to the wastewater discharge of 250,000 people. Sewage

treatment plants of the area do not have the capacities to treat these

additional volumes.
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D. Alternative Diked Disposal Sites

2.15 Upland Site Adjacent to the Proposed Site. Detroit Edison Company

has considered using the land west of the lowland site for the disposal

of dredged material. Land to the west of the proposed site is at a

higher elevation and is presently being farmed. When compared with the

proposed site, the alternative site has a disadvantageous location for

Detroit Edison in terms of construction and operation costs. The upland

location would require more pipeline and a greater number of booster

pumps than the proposed site. Productive farmland would be encumbered.

Detroit Edison has submitted the following information comparing the

proposed lowland disposal area to the alternate upland site:

TABLE I

Justificatiri For Lowland Area

Lowland VS. Upland

Cost comparison 1 x total cost VS. 2.5 x total cost

Smallest amount of new diking 145,000 cu. yds. vs. 335,000 cu. yds.

Pipeline distance minimized 1.3 miles VS. 2.5 miles

Weirs minimized 1 weir VS. 8 weirs

Booster pumps minimized 1 pump VS. 3 pumps

2.16 Other advantages identified by Detroit Edison of using the

proposed lowland site in lieu of the upland alternative site include:

minimal dike height, compatibility with existing topography, and existing

vegetative cover for visual screening. (For additional site selection

information, see appendix page A3-21)

2.17 Description of Sites Corps Has Considered for theDisposal of

Dredged Material. The Corps of Engineers has evaluated a number of

10



sites in the Harbor Beach area for the disposal of Corps' dredgings.

hlliese sites are discussed in the J977 Draft Environmental Impact Stat.-

ment (hIS), entitled "Harbor of Refuge at Harbor Beach, Michigan,

Confined Disposal Facility, Structure Repairs and Maintenance Dredging",

prepared by the Corps of Engineers. Some of these sites are listed

below. The locations of the sites are shown in Figure 4.

a. Corp~s Site 2. This site is located on property presently owned by

the Hercules Powder Company. Site 2 was considered for use as tn interim

handling site in conjunction xith an upland disposal site such as Sito

3. For Corps' dredged material disposal, the Citv of Harbor Beach would

have to obtain a 10-year lease for use of the property. However, the

property owner has indicated that the property is not available.

b. Corps Site 3. An abandoned gravel pit situated about 4 miles south-

west of the City of Harbor Beach. Construction of a confined disiosal

facility at this site was the preferred plan addressed in the Draft EITS

referenced above. Local concerns over possible ground water contamination

and the lack of local sponsorship caused the Corps to eliminate this site

from consideration.

c. Corps Site 4. Site 4 is a gravel pit located immediately north of

Site 3. The property is presently owned by Detroit Edison and was

considered as a final disposal site. The volume available within the

gravel pit was considered inadequate for disposal of the dredging Volumes

anticipated.

d. Corps Site 5. Detroit Ed'ison also owls this site which is about

I mile north of the Citv limits and east of V.S. Ilighway 25. The use of

this site would require construction of a diked disposal area, and the

dredgings would have to be pumped or trucked to this location. The site

would require the filling of what is now a marshland, and therefore, it

was not acceptable to the U.S. Environmental Protection Agency, the U.S.

Fish and Wildlife Service, and the Michigan Department of Natural Resources.

11
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e! .crps Harbor Sit,s. Several sites were considered within the

breakwater in the. harbor. These sites were 11), A, B, C or combinations

thereof. All of these involved the construction of dikes and the filling

of this area to a level above the normal water level. These sites

received favorable support from local residents. However, because all

these sites would require the filling of lake bottomland, they were

rejected due to environmental concern and lack of approval by the Depart-

ment of Natural Resources, the Environmental Protection Agency, and the

U.S. Fish and Wildlife Service.

f. Corps Alternative Transportation Methods for the Dredged '.!aterial.

In conjunction with Sites I and 3, alternative transportation methods

were considered. The general concept involved dewatering of the dredging

slurry at Site I and transporting the settled solids to Site 3 by truck.

An analysis of shoaling deposits taken from Harbor Beach indicated that

the dredged material would be extremely difficult to dewater. These

poor dewatering properties would result in large quantities of semi-

fluid dredged material to be hauled from Site 1 to Site 3. Economic

considerations eliminated truck hauling from Corps consideration due to

inadequate volume reduction in the dewatering process and special

handling requirements for a semi-fluid material. Economics also elimin-

ated rai! hauling because a two-mile spur line would have to be con-

structed from the existing C&O rail track to Site 3.

E. Artificial Habitat Creation

2.18 Dredged material has been used to create marsh areas and islands

in some areas of Michigan. However, whether r not habitat creation

would be feasible at Harbor Beach is dependent upon many factors. Some

of these factors would include the compatibility of the dredged material

with island creation, depth of water, currents, littoral drift, and

economics.

2.19 The confined disposal facility being constructed by the Corps at

the Pointe Mouillee State Game Area in Monroe and Wayne Counties, Michigan

13
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is a use of dredged mat eria I for hab i tat c rea t ion. The Pointe Mouillee

disposal area will be an island capable of containing 18,000,000 cubic

yards of Contaminated material dredged from the )etroit and Rouge Rivers.

Location and configuration of tihe facility is intended to provide a

protect ive barrier ago inst wind-generated wave action as the initial

stop to reestabl ish1 the Pointe MouilVee marsh and to nrevent further

destruction oi the State (;am.e Area. The faci i t ' is situated along the

Line of a previouslv cxistiing barrier roef whic-h has since been eroded

by the waVe aIctiOll 01 high lotb'e levels.

-. 20 Ehe 1474 construction cost estimate for the 'einte Mouillee confined

disposal facility was 35.5 million dollars. The Pointe ouillee facility

was designed for 18,000,000 cubic yards of sediment as compared with the

1,000,000 cubic yards of sediment for which Detroit Edison is designing

its proposed Harbor Beach confined disposal facility. For Detroit Edison's

proposed Harbor Beach disposal facility, an existing bluff and railroad

berm would be utilized in the dike design. In addition, the materials for

the dikes at the proposed site would be obtained from an adjacent borrow

area. Detroit Edison has estimated costs for planned dike construction to

be 2 million dollars. if an alternative involving island creation is

opted for, it is likely that there would be substantial increases in

construction costs. Stronger and more expensive dike materials would be

required to withstand the force of wave action. It is possible that an

island constructed within the harbor breakwaters could be constructed for

less than an island outside of the breakwaters because of the wave protec-

tion afforded by the breakwaters.

2.21 The creation of an island coUld also hav i,,tential for recreational

marina development. However, dredged material used for the creation of

islands would be an unsuitable base for any future building construction

due to the long-term, saturated condition of the sediments. The engi-

neering qualities of the material could be improved by utilizing methods

of promoting drainage. Some practices that have been used for improving

drainage include: ditching, sand drains, vacuum wells, electroosmosis,

14



ground surface drains, and drainage bv desiccat i,n. h,-c me thod s vitr\ i n

cost and practicality.

F. Placement of Dredged Material on Agricultural Lands

2.22 One way of disposing dredged material would be to spread the material

on farmland. The inherent attractiveness of this alternative is attribu-

table to the ability to dispose of an unwanted product in an environ-

mentally compatible manner while at the same time producing a desirable

effect. The desirable effect in this instance would be agricultural

improvement by way of increased soil fertility and moisture-retention

capacity as well as other physical and chemical effects.

2.23 The application of this concept using dredged material has been the

subject of research. One significant research effort was funded by the

Philadelphia District of the Corps of Engineers and accomplished by the

Soils and Crops Department of Rutgers University. In this effort, dredged

material from the Delaware River was added in several different concen-

trations to five different natural soils in New .lersev which varied from

loam through sandy loam to fi sand. 'nder controlled conditions, crops

including wheat, sweet corn, sweet penClpers, forage, and others were grown

on the dredged materil enrichcd soils over a two-year period. As a

result of the experiment-. it w-. n cr, luded that (a) clear and definite

beneficial effc, ts wcr, de0m,'strtcd, (b) some yields from the originally

poorer soils w'ere iu-rciJ e i; t.' 100 eternt with proper pli control and

fertilizer applicatio , ( rigit .11v b tter soils were neither improved

nor degraded by' drdilcd m t.ori it iddit i,, (d) dredged material appli-

cations of 20(0 tns pt r I,. 011ld .t" C t tvc lv' applied, and (e) the

dredged mater ia I d id :1L tot i I ,1 1 Ii icIt c MC ntrat ions of pollutants that

might be toxic withI rcg.rd t p ipint gro, th i d no toxic reactions were

observed , although measurib I v h igitr concentra t ions of certain elements,

notably zinc and manganese, were observed in plant leaves. The derived

benefits were attributed to changed percolation rates, aeration, textural

characteristics, moisture-holding qualities, cation exchange capacity, pH

15
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organic content, clay mineral distribution, and other effects caused by

the dredged material. Regardless of how encouraging these results may be,

they must be viewed in proper perspective. The study involved only one

type of dredged material as applied to a limited range of soil character-

istics; therefore little from this study can be directly extrapolated to

other areas or conditions.

2.24 A detailed study of the application of dredged material to agricul-

tural lands was completed in 1978 by the Corps Waterways Experiment

Station, located in Vicksburg, Mississippi. Findings of this study were

prusented as part of the Dredged Material Research Program in a report

entitled, "The Agricultural Value of Dredged Material," Technical Report

D-78-36, July 1978. The basic conclusion of this report was that dredged

material can be used for agricultural production or for an amendment to

nonproductive soil.

2.25 In 1978 the Corps made inquiries to the Environmental Protection

Agency (EPA) about using the dredged material in the Harbor Beach harbor

for agricultural purposes. The EPA responded with a letter dated 8

September 1978 (see appendix page Al-21). This letter indicates that the

application of dredged material to farmland could be feasible providing

application rates are controlled and potential effects are monitored.

However, the Corps has encountered local public opposition on previous

occasions in the Harbor Beach area concerning use of the dredged material

for agricultural purposes. One of the major reasons for this opposition

has been the unwillingness of land owners to accept dredged material in a

saturated condition. Concern has also been expressed about the runoff of

water from the dredge slurry.

G. No Action

2.26 Unless feasible methods are found for the disposal of dredged

materials, the harbor area adjacent to the Harbor Beach Power Plant could

not be dredged. The delivery of coal by ship would eventually become

16
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impossible or economically impractical. "No action" could necessitate

barge or truck transport of coal or conversion to a different type of

fuel. These options are not considered viable due to the economic invest-

ments already made at the Harbor Beach Power Plant. Barge transport would

require that cus ° m designed barges be procured. Substantial. capital

outlays would be required to unload the barges. Trucking is not viewed as

an acceptable method because of the complications of hauling over long

distances and the additional handling costs involved. Rail transport of

coal is also considered impracticable due to handling costs.

2.27 If an area is not found for the disposal of Corps dredgings from

Harbor Beach Harbor, dredging of the harbor would not be performed. An

accumulation of sediments in the Federal project area of the harbor

would eventually result in an unnavigable harbor for coal carrying

vessels.

H. Alternative Dredging Equipment

2.28 An alternative to using a conventional hopper dredge or a hydraulic

dredge would be to use specialized dredging equipment. Specialized

equipment has been designed to minimize turbidity (water cloudiness)

resulting from dredging action. The costs of utilizing such equipment may

be justified in areas where sediments contain highly toxic materials.

Harbor Beach sediments have been characterized as "moderately polluted"

according to Environmental Protection Agency criteria, The sediments are

not considered to be toxic because they have not been found to contain

elevated levels of heavy metals, PCB, or PBB. Therefore, the degree of

adverse impacts resulting from the dredging at Harbor Beach Harbor would

not warrant use of specialized equipment.

2.29 There are various types of new dredging equipment discussed in a

Corps Waterways Experiment Station report, entitled "Disposal of Dredge

Spoil", Technical Report 11-72-8, November, 1972. Some of the new dredges

involve the use of vacuum and pressure controls. One type of dredge is

17
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referred to as "pneuma". It is an air-lift type of dredge of Italian

manufacture which appears to minimize turbidity.

2.30 -Mitigation. Department of Army permits can be conditio.,erl tc

include measures for lessening (mitigating) or preventing some adverse

environmental impacts. Weir monitoring, well monitoring, and mosquito

abatement are examples of mitigative measures which could be included as

part of a granted permit request. Costs for accomplishing mitigation

would be borne by the permit applicant.

3. AFFECTED ENVIRONMENT

A. General Introduction

3.01 The proposed Detroit Edison dredging area fronts the Harbor Beach

Power Plant between the Plant and the limits of the Federally maintained

channel. The proposed dredged material disposal site is located approxi-

mately 1.5 miles north of the City of Harbor Beach and approximately

2,000 feet from Lake Huron. Materials for dike construction would be

obtained from a borrow area located iimediately west of the proposed

disposal facility. The borrow area is approximately 22.5 acres and is in

use as farmland. This farmland was cultivated during 1980.

B. Description of the Disposal Site

$ 3.02 The site for the proposed confined disposal facility, which is

approximately 2,000 feet inland from Lake Huron, is a low-lying area

about 65 acres in size bounded on the west by a natural bluff, on the

south by Rapson Road, and on the east by U.S. Highway 25. Hazleton

Environmental Sciences Corporation conducted a one-year field survey in

1978 for Detroit Edison to identify and describe the ecological coimmlni-

ties of the site. A report of survey findings was subsequently prepared

and submitted to the Detroit Edison Company on 22 June 1979. Information

from the Hazleton Report together with observations made by Corps

18



personnel at the site were utilized in writing the following paragraphs

on vegetation and wildlife. Technical studies of the proposed disposal

area have been completed for Detroit Edison by Dames and Moore, Inc. and

by Harding-Lawson Associates. Paragraphs describing soils, ground water,

and surface water utilize these studies.

3.03 Vegetation. The proposed disposal site occupies a physiographically

low, often-flooded area which is presently unsuited to agriculture because

of seasonal inundation, a condition that may have partially resulted from

man's alteration of drainage. The existing vegetation consists of three

successional vegetation types in varying stages of recovery following

clearing and grazing (see Figure 5). This vegetation is typical of natural

growth on wet and moist sites in Southeastern Michigan.

3.04 Forested lowland, consisting of almost pure green ash in the upper

story, occupies more than half of the site. The sparse lower story of

common wet-site species is poorly developed hecause of low light pen-

etration at ground level and the depth of standing water in all seasons.

The second most prevalent habitat on the disposal site is shrub-carr, a

successional community of wet sites that is dominated by a shrub canopy of

red-osier dogwood and green ash. The ground layer consists of bluegrass,

goldenrod, and wet-site sedges. The third most prevalent habitat on the

proposed disposal site is a cattail marsh that has been maintained in this

early stage of secondary succession by herbicide application to remove

woody vegetation for transmission line maintenance. The marsh contains a

dense stand of the two common cattail species. A minor successional

community, old field, occurs in a few small locations. Old field is very

similar to shrub-carr, but occupies drier sites and contains more mesic

ground layer species. Occasional individuals of quaking aspen, paper

birch, and other mesic species of the aspen-birch association occur along

the bluff that marks the western boundary of the proposed disposal site.

3.05 Wetlands and Wildlife. Wetlands are defined as those areas that are

inundated or saturated by surface or ground water at a frequency and
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duration to support, and that under normal circumstances do support, a

prevalence of vegetation typically adapted for life in saturated soil

conditions (Title 33 CFR 323.2). Wetlands generally include swamps,

marshes, bogs, and similar areas. Using the above Federal definition, the

majority of the proposed disposal site can be described as consisting of

wetland. Technically, only the area identified as "old field" in the

previous paragraph would be excluded from wetland classification. Table 2

(below) lists the acreage of vegetation types found within the boundary of

the proposed confined disposal facility.

TABLE 2

Areal Extent of Vegetation Types

Forested Lowland 33.3 acres

(Seasonally flooded basin or

flats, Type 1 Wetland, "U.S.

Fish and Wildlife Service

Circular 39")

Shrub-Carr 17.0 acres

(Shrub swamp, Type 6 Wetland, IBID)

Cattail Marsh 7.5 acres

(Inland shallow fresh marsh,

Type 3 Wetland, IBID)

Old Field 7.2 acres

Total 65 acres

Wetland Total = 57.8 acres

Upland Tctal =7.2 acres
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3.06 The U.S. Fish and Wildlife Service has developed a new classifi&a-

tion system for wetlands which is described in the publication entitled,

"Classification of Wetlands and Deepwater Habitats of the United States",

Cowardin, et al., December 1979. Using this classification, wetlands at

the project site would fall under the Paulustrine system. The forested

lowland could be described as Forested Wetland with broad-leaved

deciduous vegetation; the Shrub-Carr area would be included in the Scrub-

Shrub Wetland class with broad-leaved deciduous vegetation; and the

cattail marsh could be considered as Emergent Wetland with persistent

vegetation. It is important to note that the majority of the site is

seasonally flooded or saturated with water. The site was observed to have

very little standing water during a site visit made in late July, 1980.

Based on a 3 June 1980 site investigation, representatives of the U.S.

Fish and Wildlife Service estimated that approximately 90 percent of the

proposed disposal site was wetland.

3.07 During the Hazleton wildlife survey conducted in 1978, wildlife

species in the forested area included gray squirrel, fox squirrel, raccoon,

and white-tailed deer. Three small mammals were captured in the area

including short-tailed shrew, white-footed mouse, and meadow vole. A

total of 45 avian species were recorded in the forest.

3.08 The wildlife associated with the shrub-carr habitat was the most

diverse sampled at the proposed disposal site. Larger mammalian species

included eastern cottontail, woodchuck, gray and fox squirrels, raccoon,

and white-tailed deer. Four species of small mammals were captured

during June and September: short-tailed shrew, white-footed mouse,

meadow vole, an! meadow jumping mouse. There were 52 avian species

recorded in the shrub-carr. Debris and a variety of microhabitats provide

excellent habitat for reptiles and amphibians.

3.09 The cattail marsh was relatively small in area but provided habitat

for several wildlife species. Larger mammalian species included muskrat,

raccoon, and white-tailed deer. Only two small mammal species were
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captured: short-tailed shrew and meadow vole. A total of 18 avian species

were observed utilizing the cattail marsh habitat.

3.10 In summary, a total of 7 herptile, 85 avian, and 13 mammalian

species was recorded on the proposed disposal site. This diversity of

species is attributed to the variety of nonagriculture cover types, most

of which are characteristic of seasonally inundated areas in Eastern

Michigan. No endangered or threatened wildlife species were recorded at

the proposed disposal site.

3.11 Near the western boundary of the proposed disposal site there is a

nearly circular pond, approximately 60 feet in diameter. The small pond

is referred to as "Deer Pond" by local residents and it is reportedly

spring fed. According to local residents and representatives of the U.S.

Fish and Wildlife Service, deer utilize the site and there are many deer-

auto encounters along U.S. Highway 25 near the proposed project site.

3.12 Description of Adjacent Lands. There are approximately 10 acres of

forested lowland, owned by Detroit Edison, which are located adjacent to

the north boundary of the proposed confined disposal facility. This

acreage is considered to be a forested wetland of the same type as

described in paragraph 3.05. A private residence and driveway are situated

north of the Detroit Edison property limits. The driveway extends from

U.S. Highway 25 to the residence located on top of the bluff. Privately-

owned land between Detroit Edison's northern property line and the driveway

consists of approximately 22 acres. Included on the private land are a

woodlot of approximately 5 acres which adjoins the forest on Detroit

Edison's land, a small pond aproximately 2 acres in size, and approxi-

mately 15 acres of grassland pasture. Farmland is located west of the

proposed dredged material disposal facility. The eastern boundary of the

site is formed by a railroAd berm and U.S. Highway 25, and the southern

boundary is Rapson Road. In general, the area in the vicinity of the

propose,' facility is rural.
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3.13 Soils. Several soil borings have been taken at the proposed site.

The surficial soils encountered by the borings were fine to medium sands

containing varying amounts of silt and minor amounts of coarse sand and

gravel. These sands are probably beach deposits in origin. The thickness

of these surficial sands varied from 2.5 feet in the southeast end of the

site to approximately 7 to 8 feet in the central and northeast parts of

the site. Beneath the surficial sands and extending to bedrock, there is

a layer of till consisting of silty clays and clavev silts with varying

amounts of sand and gravel interspersed in a clay matrix. The depth to

bedrock in the site varied from 17.5 feet in the southeast part of the

site to 40 to 41 feet in the center and northwest parts of the site.

3.14 Ground Water. (round water in the site area occurs in the upper,

surficial sands, in the randomlv distributed and discontinuous sand and

gravel pockets in the till, and possibly in the joints and fractures of

the underlying bedrock. The fine grained portions of the lacustrine silts

and clays of the till act as an aquiclude. That is, their ability to

transmit water is so low thVy cannot be considered to be a source of water

for wells.

(1) Surficial Sands. The water in the surficial sands is perched on

the underlying till. Depth of ground water in these sands is generally

less than 10 feet and is often less than 5 feet. The sand deposits are

relatively fine grained, have a low transmisivity, and are essenitially

flat lying, thus the hydraulic gradient is fla From this setting, it

can be inferred that the ground water flow rates are very slow. The

surficial sand is recharged by direct infiltration from rainfall.

Based on the geology of the area and on published mapping of the

surificial soils (U.S. Department of Agriculture, Soil Conservation

Service, 1980, Soil Survey of Huron County, Michigan: Covert-Tobico

complex and Pipestone-Tobico-Adrian complex), the thin surficial sand

deposits present throughout most of the site originally formed a con-

tinuous cap extending from the bluff to the Lake Huron shoreline. The
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ground water in these surficial sands would have drained northeastward

from the bluff area to the Lake. It is suspected that during the construc-

tion of the fill for U.S. Highway 25 and/or the railroad embankment that

the sands were at least partially removed and the fills for either or both

the highway and the railroad embankment are resting on the underlying

till. This would then explain the blockage of the aquifer and result in

the condition seen today of the ponding of water on the west side of both

these embankments.

According to the Harding-Lawson Associates' study, the sand

layer does not represent a good, potential source for potable water,

unless it is treated to azssure drinking quality standards. Since these

sands are recharged by direct infiltration, this aquifer unit is subject

to contamination from decaying organic material in the ponded areas on the

west side of U.S. Highway 25, contamination from seepage from barnyard

areas, and contamination from fertilizers used in the cultivated areas.

Also, the gradation and thick 3s of the sand are such that only low yield

wells are possible.

Nevertheless, there are residences along old Shore Drive between

the proposed disposal site and Lake Huron which utilize ground water for

domestic supplies. The depth of private wells is n-.t known, but some are

believed to be shallow.

Reported springs in the area most likely occur where the surfi-

cial sands have been breached and the perched water either fills a

depressional area or seeps into an adjacent drainageway.

(2) Sand and Gravel Pockets in Till. The discontinuous sands and

gravels in the till may be a source of water for low yleld wells. Recharge

to these discontinuous sand and gravel pockets is through the slow infil-

tration from the relatively impervious till. Wells developed in such sand

and gravel pockets generally are limited in quantity and have a history of

going dry during periods of heavy pumpage.
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(3) Bedrock. Only low yields of ground water would be anticipated

from the joints and fractures in the bedrock. Water which is pr'sent in

the bedrock is recharged through the slow infiltration from the overlying

and relatively impervious till.

3.15 In the upper sand and silt layer, the ground water velocity is 2.5

x 10 - 5 to 2.5 x 10 - 6 cm/scc, using an estimated permeability of 1 x 10 - 3

to I x 10 cm/sec, a gradient of 10 feet over the 1,320-foo: width of the

proposed site, and a porosity of 30 percent. In the underlying silt and
-8

clay, the velocity is 1.4 x 10 cm/sec. After multiplying the velocities

by the cross-sectional areas and adding, the total ground water f ow rate
3 / 3 5 6

is 3.0 x 10 to 2.9 x 104 m /yr (7.9 x 10 to 7.7 x 10 gal/yr). These

calculations indicate- that the ground water flow rates are relatively low.

3.16 Dames and Moore, one of the consulting firms contracted by Detroit

Edison, has analyzed ground water samples frcm two borings taken near the

proposed disposal site. One boring was taken east of the proposed site on

Old Shore Road, and the other was taken west of the proposed site on

Rapson Road. The samples were taken monthly for a 5 month period. Table

3 (page 28) lists the average and range of each parameter analyzed, and

it gives an indication of the present composition of the ground water.

3.17 Surface Water. Surface water in the vicinity of the proposed site

consists of four intermittent streams and several areas of ponded water.

These streams generally flow from west to east parallel to the northern

border of the proposed site. The relatively impermeable soils in the area

prevent significant infiltration. Consequently, drainage of the area

consists mainly of runoff. Ground water :ontribution to stream flow is

small. Thus, the streams in the area are subject to excessive flows

during periods of snowmelt and heavy precipitation, but otherwise sustain

only very low base flows. Many of the cultivated fields west of the

proposed confined disposal facility are artificially drained, which

accelerates the runoff process.
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3.18 One of these intermittent streams (refer to Stream C in Figure 7,

page 47) at the northern boundary of the disposal site would accept

discharge from the weir. This stream flows under U.S. Highway 25 and

meanders through a small farm lot and cattle grazing area to Old Shore

Drive. The stream then flows through a wooded area from Old Shore Drive

to Lake Huron.

C. Water Quality

3.19 The Federal Water Pollution Control Commission sampled Harbor Beach

water quality in 1965. Their results indicated fairly good water quality

in the harbor with only soluble phosphates exceeding current acceptable

concentration levels. An offshore water sample was..taken within the

harbor area in 1978, and the analysis of this sample is included with the

sediment data in the appendix of this Draft Environmental Impact Statement

(page A2-10). The quality of this sample is considered to be good.

D. Water Intake

3.20 The City of Harbor Beach supplies its residents with filtered and

chlorinated water from Lake Huron. The water treatment plant is located

approximately 1 mile north of the State Street-Huron Street intersection

with the intake pipe extending .5 miles offshore and the intake point

being approximately 1,500 feet north of the north breakwater. The location

of the water intake in relation to the proposed weir discharge area is

shown in Figure 2, page x.

E. Wastewater

3.21 Harbor Beach operates a storm water collection system. Discharge is

by means of several natural as well as man-made ditches that carry tile

effluent into tile harbor at points north and south of the City. lhiere is

no connection between the storm water collection system and the City's

sanitary sewer system.
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3.22 Currently, the City of Harbor Beach has a secondary sewage treatment

system that has been filtering, chlorinating, and digesting wastewater

since 1957. Effluent is discharged into Lake Huron at a point 1,500 feet

south of the harbor. The sewage treatment plant handles an average of

451,000 gallons per day of residential wastewater and the discharge of one

industry, Searle Laboratories, which manufactures pharmaceutical products.

Expansion of the present sewage trcatment facilities is planned in order

to comply with all National Pollutant Discharge Elimination System effluent

requirements.

F. Harbor Sediment Quality

3.23 Analyses of sediments from Harbor Beach Harbor were performed by the

En.-Ironmental Protection Agency (EPA) in 1967, 1968, 1969, 1972, and 1974.

Based upon the 1974 survey results, EPA classified the sediments in the

harbor as unsuitable for open water disposal. The sediments were mainly

silt, clay, and mud ranging in color from brown to dark gray. At one or

more of the harbor stations, sediments contained amounts of the following

substances in excess of EPA's suggested criteria (guidelines) for uncon-

fined disposal: total volatile solids (TVS), chemical oxygen demand

(COD), total Kjeldahl nitrogen (TKN), oil and grease, and zinc.

3.24 The Corps of Engineers had the harbor sediments within the Federal

harbor boundary retested on 12 March 1978. Substances found to be in

excess of EPA's suggested criteria for unrestricted open water disposal

in addition to those detected in earlier tests included: ammonia-nitrogen,

phosphorus, arsenic, copper, iron, manganese, and nick:l . None of tht

sediments were found to contain toxic concentrations of substances.

According to EPA criteria, the overall character ot the sediments is

considered to fall within the "moderately polluted" range. Sediments

within the Detroit Edison dredging area are assumed to he similar in

composition since the area is adjacent to the Federal channel and harhor

boundary. Refer to tUL appendix (page A2-1) for sediment data. Addit-

ional sampling and testing are currently planned to ;,nalvze the harbor
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sediments for phenols, cadmium, and possibly other substances not prev-

iously analyzed.

3.25 Some of the contaminating substances in the sediments of Harbor

Beach are likely derived from agricultural runoff in the aroa. Zinc,

phosphorus, and nitrogen are commonly applied to agricultural lands to

improve crop yields. Storm water runoff from streets and paved areas as

well as pollution from boat traffic also have an effect on the sediment

quality. The degree to which past effluent discharges from the Hercules

Powder Company may have affected present sediment quality is not known.

This company was formerly engaged in the production of starch and gluten

from wheat.

G. Currents

3.26 Currents in the Harbor Beach area are related to wind and wave

actions. Sounding records of the harbor (August 1976) profile the shoaling

as being the heaviest in the northeast corner. This shoaling pattern is

explained by the fact that the prevailing water currents are from the

northward and eastward directions. The composition of the shoaling sedi-

ments (clay, mud, and fine sands) indicates that the harbor provides for

an excellent settling basin for fine suspended sediments. The lack of

larger grain sized sediments also suggests that what currents do exist in

the harbor and adjacent waters are not especially strong.

H. Aquatic Fauna

3.27 The Harbor Beach area nearshore benthic communitv is marked by the

dominance of a few species typical of those found in lake.F- of satisfactory

water quality. The composition of this commtinityv incliide, large numbers

of crayfish, snaits, and bivalved mollusks. In ,mic 11' S, , id i"a'in in

August 1965, biological investiga tions were conduct tv 1 '%, ile cichi gan

Water Resources Commission. The result of th survov taken near the

wastewater discharge of the Hercule s Powdo r C ompanv dm, nstr.jt ,d t hat the
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benthic community is typical of an organically over-enriched environment.

It was determined by the data that the quality of the entire harbor had

decreased between 1958 and 1965. In 1965, nuisance growths of aquaLic

weeds and filamentous algae were noted, and growths of slime bacteria were

observed east of the Hercules discharge. The harbor was dredged in 1967,

and some of this bottom material was likely removed at that time.

3.28 The large central basin of Lake Huron, which includes the Harbor

Beach area, traditionally had been the habitat of chubs and lake trout.

The invasion of sea lamprey in the 1930's, with the additional pressure of

commercial fishing, rapidly decimated the lake trout population. In 1966

the population collapsed. The sea lamprey population in Lake Huron is now

under control and the re-establishment of high-value predator species is

again taking place. Many of the species present today were deliberately

introduced as a result of fishery management. From 1972 to 1975, approxi-

mately 65,000 brown trout and over 5,000 steelhead were placed in the

Harbor Beach vicinity by the Michigan Department of Natural Resources

(MDNR). Rainbow trout plantings for the period between 1971 and 1974

totalled 150,000. Brown and rainbow trout were again planted in 1976 in

quantities totalling 20,000 and 30,000, respectively. In 1977, 10,000

rainbow trout and 10,000 brown trout were planted in the Harbor Beach

area; in 1978, 50,000 chinook salmon were planted; and in 1979, 75,000

lake trout and 150,000 chinook salmon were planted. Splake and perch are

also commonly found in the area.

I. Endangered and Threatened Species

3.29 The peregrine falcon (Falco peregrinus), the eastern timber wolf

(Canus lupus lycaon), and the longjaw cisco (Coregonus alpenae) are species

on the official U.S. List of Endangered and Threatened Wildlife and Plants,

14 July 1977 Federal Register, that are reported to have ranges in the

project area. The peregrine falcon is considered an occasional migrant,

and the only known timber wolves in Michigan are located on Isle Royale in

Lake Superior. Though the longjaw cisco formerly was found in Lakes
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Michigan, Huron, and Erie, it was last reported from Lake Erie in 1961 and

is considered extinct in Lakes Michigan and Huron. In addition to the

above listed species, the list of endangered species as listed in

Michigan's Endangered and Threatened Species Program includeSthe deep

water cisco (Coregonus Johannae), blackfin cisco (Coregonus nigripinnis),

and the shortnose cisco (Coregonus reighardi). All but the shortnose

cisco are considered extinct in Lake Huron. The shortnose cisco primarily

inhabits deep water (greater than 200 feet) and should not be affected by

the project. No additional threatened or endangered species are expected

to be affected.

3.30 No known endangered or threatened plant species are expected to be

impacted by the proposed plan. There have been no species of endangered

or threatened plants identified at the proposed disposal site or along the

pipeline route. Lists that have been consulted include: the Department

of Interior, U.S. Fish and Wildlife Service publication entitled

"Republication of Lists of Endangered and Threatened Species and Correc-

tion of Technical Errors in Final Rules, 50 CFR 17, 20 May 1980" the

Michigan Department of Natural Resources' list of endangered and threat-

ened species filed with the Secretary of State on 22 January 1980, and

"Michigan's Endangered and Threatened Species Program" (reprinted from the

Michigan Botanist, Vol. 16, 1977). A complete list of the vegetation

identified on the proposed disposal site is provided in the appendix.

J. Cultural Elements

3.31 Archaeological/Historical. The National Regi r of Historic

Places, 6 February 1979, and subsequent upd.i>c, list seven sites that

occur in Huron County. The Frank Murphy birthplace is one such site,

being located at 142 S. Huron Street in Harbor Beach. This site would not

be impact d by the proposed project since the site is not along the

pipeline route. No districts, sites, or cultural features of historical

significance have been recorded in the project area.
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3.32 Population/Economy. The population of the City of Harbor Beach was

2,282 in 1960 and 2,134 in 197(0 for a decrease of 6.5 percent. During

this 10-vear period, Huron County remained virtually tile same, showing a

0.2 percent population increase from 34,006 to 34,083. In Huron County,

the population has been projected to decline to 31,765 by 1980 and to

29,110 by 1990.

3.33 Boating and fishing are the major recreational activities in tile

harbor area. Boat registrations for the entire State of Michigan in 1974

was over 534,000 for pleasure craft with about 2,020 from Huron County.

Harbor Beach is used intensively for recreational boating and fishing

during the summer season. There is a marina, public boat launching,

fishing facilities, and private and public dock in the vicinity.

3.34 Hunting is also a popular activity in Huron County with pheasant,

duck and goose hunters being attracted to the area. At one time, pheasants

were more abundant but clean farming practices have caused a decline in

habitat quality, resulting in reduced ringneck populations.

3.35 The total area of Huron County as listed in the "Soil Survey of

Huron County, Michigan' is 526,080 acres. Approximately 91 percent, or

470,000 acres, is used as farmland. The high productivity of many soils,

the climatic conditions, and the economic conditions indicate that the

future economy of Huron County will co itinue to be based largely on

agricultural products. Information furnished by the Huron County Agricul-

tural Extension Service has indicated that 318,900 acres of land were used

for growing crops in 1979 as compared with 302,800 aLres the previous

year. Total land devoted to crops has not changed greatly because farm

woodlots have been converted to cropland, thereby offsetting the loss to

other developments.

3.36 According to tile 1974 Michigan Recreation Plan, there are 4,182

acres of public recreation land in Huron County, including 1,172 acres for

state parks, 2,340 for state game areas, and 144 acres for water access

sites.
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3.37 Commerce at Harbor Beach almost entirely consists of the shipping of

coal and lignite. This information as published in the Waterborne

Commerce of the United States, Part 3, Waterways and Harbors, Great

L a k s , i s a s f o l l o w s :T 
A L 4

Waterborne Commerce for Harbor Beach Harbor-
Combined Tonnage for Coal and Lignite

Year Tons Year Tons

1965 39,680 1972 233,859

1966 41,420 1973 201,260

1967 81,096 1974 237,402

1968 255,728 1975 283,011

1969 237,167 1976 296,511

1970 316,273 1977 268,318

1971 124,380 1978 253,711

The average annual tonnage for the last five-year period (1974 to 1978) is

267,791 tons. This is an increase from an average annual tonnage of

222,588 for the five-year period from 1969 to 1973. With the resumption

of maintenance dredging operations, a total tonnage projection for the

next ten years has been estimated to be 2,900,000 tons of commerce.

3.38 Existing Land Use. Land west of the proposed disposal site is in

agricultural usage. East of U.S. highway 25, the area is primarily low

density residential and wooded. The city limits of Harbor Beach are

located approximately 2 miles south of the disposal site. The abandoned

railroad right of way near the eastern site boundary is utilized by a

local science teacher for field trips. There are no buildings in the

proposed disposal area, but the concrete foundations of two buildings

occur atop the bluff near the southwest corner of the site.
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3.39 Man-Made Facilities and Activities. The major highway transportation

routes that serve Harbor Beach are Michigan Highway 142 and U.S. Highway

25. U.S. Highway 25 traverses north and south and connects to Port Huron

approximately bO miles to the south. About 60 additional miles to the

south is the Detroit Metropolitan Area.

3.40 Utilities in the Harbor Beach area include water, gas, electricity,

and telephone services. City water services extend north of the City to

Rapson Road.

4. ENVIRONMENTAL CONSEQUENCES

4.01 This section of the Draft Environmental Impact Statement examines

both adverse and beneficial consequences of the proposed project. The

environmental effects of project alternatives are discussed in comparative

form in Table 5.

A. Dredging Impacts

4.02 Effects on Water Quality. Dredging operations would cause temporary

increases in turbidity (water cloudiness) in the dredging area. The

installation of necessary pumpout facilities, such as mooring piles or

platforms, could also cause turbidity. Suspended material would reduce

light penetration and result in a subsequent decrease in productivity of

organisms dependent on this type of energy. The impact of turbidity is

considered minor because the turbidity would be a temporary, localized

condition.

4.03 Effects on Benthos. Any rooted aquatic vegetation or sessile

benthic organisms that have colonized in the dredge area since the last

maintenance dredging operation in 1967 would be removed by the proposed

work. Changes in the benthic populations of the harbor would result in

the loss of potential food organisms for resident fish polulations.
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However, unat f cc ted adjacent I it toral zones and nearby lake Huron would

provide substantial and sufficient food organisms. Prior maintenance

dredging at Harbor Beach has produced no noticeable effects on resident

f ish spec ies. Some fishermen have observed that their fishing improve>;

when following behind the dredge during the dredging operations. This is

due to the initial release of infaunal food supplies caused by the action

of dredging.

4.04 Effects on Macro-Organisms. The resuspension of bottom sediments,

mainly in the form of finer, slower settling silts and clays, cannot be

considered beneficial to aquatic organisms, particularly fish. As

discussed previously, resuspension of bottom sediments normally leads to

a reduction in tile dissolved oxygen concuntrationo f the affected waters.

Resuspended benthic material, if present in sufficient quantity, can

result in damages to the respiratory organs; e.g., gill fibers and fila-

ments of fish. However, this effect is anticipated to be minimal due to

avoidance behavior to these conditions exhibited by fish. Fish instinc-

tively move away from highly turbid or low dissolved oxygen areas. The

sphere of influence of these impacts are greatest in a localized area

immediately around the dredge. As the distance increases from the dredge

tle severity of these impacts taper off. A beneficial effect of the

resuspension of benthic material is that there is a temporary abundance of

food made available to the local fish population. The proposed dredging

would be carried out only during times approved by the Michigan Department

of Natural Resources in order to have the least impact on fisher\ resources

of the harbor area.

B. Disposal Impacts

4.05 At the scopig meeting held on 16 July 1980 to identify significant

issues for assessment in the Draft Environmental Impact Statement, it was

determined that the emphasis of the Statement should be on the effects

resulting from the dredged material disposal operations (see paragraph

5.03 for a list of participants at the meeting). Many issues were identi-

fied in regard to the planned placement of dredged material at the
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proposed si te. Principle issues concerned possible impacts on the

municipal water intake, ground water supplies, flooding, and wildl if r

habitat

4.t)b Effects on Municipal Water Intake. The dredged material would be

deposited as a slurry at the confined disposal site. Sediments would

settlc out as the slurry is contained, and excess water would drain

toward the northwest corner of tile disposal faciliLV. After the contained

water reaches a set level, excess water would be released through a weir

into an existing natural drainage channel which carries an intermittent

stream. This channel flows to Lake Huron and outlets approximately 1.3

miles north of the City of Harbor Beach's municipal water intake.

4.07 The primary direction of littoral drift in the Harbor Beach area is

north to south. The width of the wetted beach to the 0 foot depth contour

in the reach from the weir discharge outlet at Lake Huron to the City

water intake is 1/2 to 1 mile. It is noted that the actual intake is

beyond the 6 foot depth contour or the zone of significant littoral

drift. To reach the vicinity of the intake, the weir discharge must flow

about 1/2 mile downstream to the lake, and more than a mile alongshore to

the intake pipe. Longshore transport is never directly in a line off-

shore. Considering the time, distance, and increased water depth that a

potential contaminant would have to follow, a great deal of dispersion and

settling would occur to assure the purity of the City water supply.

Detroit Edison's Research Department Environmental Group would implement a

program to monitor water quality during excess water discharge operations.

The proposed confined disposal facility would be designed so that dis-

charges would have an acceptable level of not m,, than 30 milligrams per

liter of suspended solids. Considering all of these factors, the Corps

has concluded that it is unlikely that the proposed action would affect

the Harbor Beach municipal water supply.

4.08 Detroit Edison has undertaken a supernatant chemistry analysis

utilizing samples of- the dredged material, and the Corps has had elutriate
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tests conducted on sediment samples taken in the harbor. Based on the

results of the analysis and tests, it is reasonable to assume that quality

of the weir discharge can be adequately controlled to prevent any signifi-

cant adverse effects on the water quality of Lake Huron. If the effluent

discharge is detected to be unacceptable during the monitoring procedures,

corrective measures would be taken. For example, corrective measures

could include the chemical treatment of the material to make the sediments

settle out faster or controlling the rate at which sediment is placed in

the confined disposal facility. Disposal operations can be stopped

altogether if warranted by the monitoring program.

4.09 Effects on Ground Water Supplies. The subsurface soil condition

within and adjacent to the proposed disposal facility consists of a top

laver of pervious sand underlain by practically impervious glacial deposits

(till) consisting of silty clays and clayey silts. Both infiltration and

ground water movement rates are low.

4.10 Dikes for the proposed confined disposal facility would be con-

structed with key trenches cut through the surficial sand deposits to the

underlying till and backfilled with till from the adjacent upland area.

This key trench will effectively cut off the interconnection of the

surface sands beneath the disposal area with those on the outside of the

disposal area. The dikes would also be constructed of relatively imper-

vious till. Furthermore, the dredged material, which will be placed

within the diked area, is fine-grained and will effectively seal the

surficial sand layer and prevent infiltration into this layer.

4.11 Impacts of the proposed disposal facility on ground water resources

are anticipated to be minimal. The disposal area would be sealed off from

surrounding ground water in the surficial sands by the proposed cut off

trench, and the practically impervious till layer would prevent any

significant downward leaching to ground water in the bedrock. Since it is

essentially impervious, the till layer is not considered to be a ground

water aq tifer. Randomly distributed sand and gravel deposits within the
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till are discontinuous and are separated from the ground surface by a

layer of till. Ground water which may be present in the upper portions of

the bedrock (Coldwater Formation) would be separated from the bottom of

the proposed facility by an excess of 25 feet of till.

4.12 The weir discharge would have an opportunity to enter ground water

in the surficial sands via the approximately 2,000 foot long channel route

to the outlet at Lake Huron. A supernatant chemistry analysis from tests

on sediment, performed by Dames and Moore, Inc. using tap water revealed

that many substances in the supernatant were at amounts less than those

measured in the existing ground water (see Table 6). The supernatant

consisted of water mixed with sediment samples and allowed to settle. The

exception in this analysis was nitrogen-ammonia, which was measured in the

supernatant to range from 16 to 24 mg/l as compared with 3.5 to 4.8 mg/l

in the existing ground water. This result represents an uncertain

potential for elevating nitrogen-ammonia in ground water that may be

affected by the weir discharge. Should any such ground water be used for

drinking water supply, the practice of chlorination may produce chloramines.

These compounds (if in sufficient quantities) could result in taste and

odor problems. However, the proposed monitoring program would be designed

to detect any water quality problems at the weir discharge. At several

Corps' confined disposal facilities, wells have been installed to monitor

effects of projects on ground water. If necessary, a well monitoring

program could be adopted for the proposed confined disposal facility at

Harbor Beach.

4.13 Recharge to the surficial sand aquifer is by direct infiltration

from rainfall. The recharge area that is boundCd by the bluff, Minnick

Road, the railroad berm, and Rapson Road includes approximately 120 acres.

Construction of the confined disposal facility would reduce this recharge

area by 65 acres, since the dike for the proposed facility would be

constructed with key trenches to cut off the ground water connection to

the surficial sands. Further investigation will be required to evaluate

any possible effects on shallow wells located east of the proposed facility.
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TABLE 6

SUPERNATANT CHEMISTRY ANALYSIS

Dredge Disposal Facility

Harbor Beach, Michigan

Sediment Sediment
Sample Sample
No. 1 No. 3

Analysis Units 255-47-1 255-47-2

Arsenic mg/i <0.003 >0.003

Chromium mg/i <0.02 <0.02

Copper mg/l 0.02 0.02

Iron mg/1 0.53 1.0

Lead mg/l <0.03 <0.03

Manganese mg/i 0.10 0.11

Mercury Pg/l <0.001 <0.001

Nickel mg/i <0.03 <0.03

Zinc mg/l 0.04 0.03

Chemical Oxygen Demand mg/l <20 <20

Nitrogen, Ammonia mg N/i 24 16

*Nitrogen, Total Kjeldahl mg N/i 22 22

Oil and Grease mg/l <5.0 <5.0

pH 7.4 7.5

*Phosphate - Total mg P/i 0.041 0.046

*Residue - Total mg/i 250 290

*Residue - Volatile Total mg/i 62 56

NOTE: Sediment samples taken east of the Harbor Beach Power Plant in
the harbor area near the Federal Project boundary line.

Table 3, page 28 lists existing ground water conditions. Asterisked
substances were not analyzed for in the ground water samples taken. Of
the substances analyzed both in the supernatant and ground water, only
Nitrogen, ammonia appeared to be at a higher concentration in the super-
natant than in the ground water (using average concentrations for ground
water).
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Ground water recharge in the underlying till or bedrock should not be

significantly affected. There are no known continuous sand and gravel

deposits within the till. Recharge to those deposits which are present is

through the extremely slow seepage of rainfall through the surrounding

till. Sinc.o the sand and gravel deposits within the till are randomly

distributed and discontinuous, the dredged material disposal facility

would have no effect upon recharge to those deposits which are located

outside of the facility. The upper portion of the bedrock cannot techni-

cally be considered as an aquifer unit. Water which is present within

joints and fractures is recharged through the slow infiltration from the

overlying materials. This infiltration would continue in all areas outside

of the facility.

4.14 Effects on Flooding. The following paragraphs utilize Studies of

the site conducted by Dames and Moore, Inc. and Harding-Lawson Associates

for Detroit Edison. At a meeting held to discuss the preparation of the

Draft Environmental Impact Statement, a neighboring property owner northI of the proposed disposal site expressed concern that his property,
including a pond which hie utilizes for his domestic water supply, would he

directly impacted by flooding. This private property iS Situated in areas

identified as Basin A and Basin B in the hydrologic stuidies (see Figure

7). Stream C, as indicated in Figure 7, would be diverted around the

northern dike of the proposed dredged material disposal facility. The

flow of stream C would be directed onto land north of an unimproved road

which traverses the site. According to the neighboring property owner,

who is a long time resident of the area, water from stream C has never

before crossed over this unimproved road onto his land. He has stated

that parts of his property currently flood naturally from the overflow of

stream B and that on occasions water has been near the top elevation of

his residential driveway. It is his concern that more of his land would

be inundated when water from stream C is diverted into the basin of stream

B. Harding-Lawson Associates has computed that after construction of the

dredged material disposal facility, the area between this neighboring

property owner's residential driveway and the northern dike of the facility

46



IIN

co~

ce..

zv- co ~

~i )AO

~~rj~ 77 .-



would experience an increase in flood elevation of 14.4 inches above the

flood elevation prior to construction for a 50 year frequency storm 24

hour event (592.6 feet to 593.8 feet, Mean Sea Level-MSL). For a 100 year

frequency storm, 24 hour event, there would be an increase in flood

elevation of 16.8 inches (592.8 to 594.2 feet MSL). The area between

Minnick Road and the residential driveway has an elevation averaging 594

* feet MSL, while the private property south of the residential driveway

varies in elevation from approximately 590.5 feet to 599.5 feet MSL, with

the higher elevation being located in the southwest corner of the property.

Additional. study will be required to evaluate the effects of a rise in

* flood elevation on this northern-neighboring property. If these effects

* are found to be significant, it may be possible to mitigate some effects

by including structural measures (such as an additional berm, channel

construction techniques, or control gates, for example) in the proposed

plan. Such measures could be considered as conditions of a granted

Corps permit. The neighboring property owner's house would not be

* directly impacted as it is located on top of the bluff (elevation approx-

imately 620 feet MSL), however his pasture land, woodlot, driveway, and

pond are situated in the area that may be affected by a rise in flood

elevation. All other residents near the proposed site are located east of

U.S. Highway 25. The highway, at an elevation of 595 feet MSL, would

provide a protective barrier from flooding for these residents.

4.15 Four natural drainages in the area might be affected by the proposed

action. The Dames & Moore hydrologic study, considered the hydrology of

tese four basins before and after the construction of the disposal
thilty Dames & Moore labeled the basins A, B, C, D, from north to

south, respectively (Figure 7). Using Soil (>oiI rvation Service techni-

ques, Dames & Moore estimated 1, 10, 25, 50, and 100 year, 24-hour storm

events, excluding the effects of snowmelt. "Storm events- is conventional

terminology that is often used to discuss water volumes and to predict

flooding. The terminology refers to the number of years estimated before

a storm of a certain intensity and duration is likely to occur. A 100

year frequency storm event is considered to be an intense storm of extended
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duration that would occur once in 100 years. Normally the 50, 25, 10, and

1 year frequency storm events are in descending order of intensity and

duration. Using storm events calculations and channel and culvert

capacities as determined by field observations, Dames & Moore concluded:

(1) Basin A could accommodate all predicted events.

(2) Basin B flooded in the 50 and 100 year storm events under "wet

moisture" (low infiltration) conditions. Data for basins B, C,, and D were

combined to find flooding conditions prior to construction.

(3) Data for B and C were combined to find flooding conditions

following construction, since flow from C would be diverted into B due to

the facility. The overall limiting factor is the culvert capacity of B,

which is 160 cubic feet per second (cfs). The flood area is west of U.S.

Highway 25, which forms a barrier of 595 feet MSL. Only 160 cfs can flow

through the culvert under U.S. Highway 25; therefore, for water to back up

upstream from U.S. Highway 25 at the present time, a discharge of 1,450 cfs,

a larger than 500 year, 24 hour storm event, is needed. To flood U.S.

Highway 25 in a post construction situation, a discharge of 844 cfs, a

380 year, 24 hour event, would be needed. Basins B and C flood naturally

(50 and 100 year events) but flooding will be slightly greater because

excess flow would be dispersed over a smaller area due to the disposal

facility. The area reduction is 65 acres, from 120 acres to 55 acres.

The basin B culvert capacity would be exceeded for the 10, 25, 50, and

100 year 24-hour events under wet moisture conditions. For the 50 year

design event, the elevation of the flood in channel B prior to construction

is estimated at 592.6 feet; following construction the flood elevation is

estimated at 593.8 feet. This difference is insignificant because the

flood water flows onward via sheet runoff and in lesser defined channels

in addition to the main channel. Flood passage times were also estimated

by Dames & Moore and the differences in pre- and post-construction t,-nm,

were found to be insignificant, less than 1 percent in all cases.
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4.16 Except for neighboring private property located north of the proposed

facility (refer to paragraph 4.14), the data from the Dames and Moore

study indicates that flooding impacts would be insignificant because:

(1) The 50 year 24 hour storm event will peak only 1.2 feet higher

with the proposed action than in the present condition.

(2) Flooding occurs only on the west side of U.S. Highway 25, due

to the limiting capacity of the culvert and the barrier which the highway

forms. In order for the east side of the highway to flood with the

proposed action, it must be overtopped with a 380 year, 24 hour event of

844 cfs.

(3) All residences and private structures located east of U.S.

Highway 25 are at least 500 feet from the proposed discharge channel,

according to a 1976 air photo.

(4) The decrease in flood passage time with the proposed structure

is less than 1 percent for all events considered in the Dames and Moore

study.

4.17 Between U.S. Highway 25 and Old Shore Drive, the natural drainage

channel that would accept the weir discharge meanders through a farm lot

owned by Detroit Edison. A change in the duration of water flow in this

length of channel could accelerate the process of erosion. This effect

would likely be less severe along the length of channel from Old Shore

Drive to Lake Huron due to the cobble-covered condition of the channel

bed. Changing the course of this drainage channel at the northwest end

of the proposed disposal site would affect drainage patterns of the area,

as discussed in paragraph 4.14. This channel is incised near the bluff

but becomes less recognizable as it flows toward U.S. Highway 25. Trees

along the drainage channel within the proposed facility would be cut in

the same manner as other trees within the facility. Dredged material

eventually will be placed within the former channel bed.
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4.18 Effects on Wildlife Habitat-Wetlands. The proposed confined disposal

facility would cause changes to the existing wetland character of the

site. Approximately 33.3 acres of seasonally flooded, forested land,

consisting primarily of green ash (Fraxinus pennsylvanica), would be clear

cut in the proposed dredged material disposal area. After perimeter dikes

were constructed and disposal operations begun, a permanent pond of water

would be formed. The pond is expected to be 55 acres in size.

Wetland vegetation in other areas of the site (approximately 17 acres of

shrub swamp and 7.5 acres of cattail marsh) would be covered with disposed

material and possibly inundated with water. It is anticipated that

wetland vegetation would re-establish around the fringes of the proposed

pond. Depending upon the water level maintained in the pond, wetland

vegetation could also become established in the disposal pond itself. The

nutrient content of the dredged material would accelerate plant growth.

4.19 Following disposal operations, the project site would no longer be

only a seasonally flooded area. Rather, it would be a ponded area. The

major implication of this action appears to be the loss of approximately

33.3 acres of forested land which provides a habitat for many wildlife

species during certain times of the year. Habitat for other species of

wildlife which utilize an aquatic environment could be enhanced.

4.20 Representatives of the U.S. Fish and Wildlife Service have stated

that the proposed site is used extensively as a deer wintering area.

There has been concern expressed by the Service that increased numbers of

deer would be killed by cars on U.S. Highway 25 as a result of the proposed

project. Approximately 10 acres of forested wetland north of the proposed

disposal site would be left in its natural state, and a 50 to 75 foot wide

buffer zone of trees would be preserved along the eastern boundary of the

site. Some habitat for deer traveling through the Detroit Edison property

would, therefore, be maintained. The acreage of land lying between the

bluff line and the Lake Huron shoreline from the radio tower near the City

of Harbor Beach to Rubicon Road near Port Hope has been estimated to be

1,745 acres. Only 80 acres of this total are situated south of the
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proposed confined disposal facility. While the facility itself would

remove approximately 65 acres of deer habitat as a result of site alter-

ations and fencing, the location of the facility would not appear to

significantly block wildlife movement. Further coordination with State

and Federal agencies is planned to evaluate the number of deer that could

be impacted by the proposed project.

C. General Impacts

4.21 Use of the proposed disposal area for the confinement of polluted

dredging material would serve to remove a source for contamination of

local waters and thereby would also reduce risks to thp aquatic life in

the area from associated adverse impacts. Contained disposal of polluted

material on land can be regarded as a form of waste-treatment by removing

substantial quantities of organic matter from the lake system. While the

release of disease vectors remains a possibility, the nature of the

dredged material is such that the potential danger from this source

should be minimal. There currently exist several areas of shallow surface

water in and around the proposed confined disposal site. However, should

there be any unforeseen local problems related to insects, these could be

mitigated through treatment with biodegradable insecticides or other

met hod s.

4.22 Social and Economic Resources. Dredging and disposal operations

would allow Detroit Edison to continue coal deliveries by waterborne

transport to its Harbor Beach Power Plant. Providing dependable electric

power obviously has many ramifications on social and economic well-being.

The impacts of not being able to maintain navigation depth for the delivery

of coal at the Harbor Beach Power Plant would be felt by Detroit Edison's

customers in terms of both cost of power and dependability of service.

Detroit Edison employs persons in the Harbor Beach area to work at the

power plant, and these jobs could be affected by curtailment of Harbor

Beach operations.
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4.23 Detroit Edison has informed the Corps of Engineers that when the

proposed disposal facility is in operation, it would be available free of

charge for the disposal of Corps' maintenance dredgings from the Federal

navigation channel at Harbor Beach. This would be of great economic

benefit to the Federal government since it would not have to seek a means

of disposing of dredge material.

4.24 Secondary and Cumulative Effects. The excavation of the borrow area

to obtain materials for dike construction would affect approximtately 22.5

acres of existing agricultural land. One possible use for the borrow

areas could be for fly ash disposal. If used for such a purpose, a phased

filling process would take place over the life of the Harbor Beach Power

Plant. The site could eventually be graded and reclaimed for re-vegetation.

Fly ash placement activities, involving the transport of fly ash and land

filling procedures, would be considered as secondary impacts of the

proposed project. The fly ash disposal operations would require approval

of the Environmental Protection Agency in order to insure that water

quality would not be adversely affected. Impacts resulting from filling

activities would include dust and noise from trucks delivering ash.

4.25 The loss of productive farmland in the borrow area would reduce the

amount of cropland available in Huron County. Although this loss would be

small in relation to the total amount of cropland now in the county, there

could be a cumulative effect over a period of time when combined with

other land use changes to agricultural land.

4.26 A site near Harbor Beach was previously under consideration by

Detroit Edison for the location of future generation facilities. Recent

studies, now terminated, were necessary at this site in order to provide

Detroit Edison needed ambient background data to be used in evaluating the

areas' overall suitability for future generation development. Other sites

like the site near Harbor Beach were also investigated. At this time,

Detroit Edison has no plans to proceed with development of new generation

facilities in the Harbr Beach area.
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4.27 Aesthetics. Minor adverse aesthetic effects caused by construction

and disposal work would be a temporary impact over the life of the project.

Most of the noise, dirt, and traffic would be associated with the formation

of tile dike inclosures. Noise from pumping operations from the dredge

should not be significant. The pipeline would not be placed near any

residences. Udors associated with the dredged material have been described

as earthy and/rn. wusty by the Environmental Protection Agency. Any odors

released by the dispcsal operations should be short-lived as the odors are

biologically degradable.

4.28 Alteration of the site including the clearing of forest vegetation

and the construction of a perimeter dike would be a major impact to the

appearance of the area. However, a buffer zone of vegetation between U.S.

* Highway 25 and the proposed dike would be maintained to screen the dike

* from the highway. At the meeting held to discuss the preparation of the

Draft Environmental Impact Statement, Detroit Edison presented an artist's

drawing of the proposed facility. The proposed 14 foot high dikes were

depicted as being grass covered and partially screened by the grove of

trees to be left along U.S. H-ighway 25; however, the proposed dikes would

be visible from Rapson Road. No significant adverse effects on the tourism

industry for Harbor Beach are anticipated as a result of the proposed

project.

4.29 During operation of the facility, there exists a possible danger to

children in the vicinity accustomed to exploring the site as a naturalI
area. As a precaution against accidents, the areas where filling opera-

tions are taking place would be fenced.

4.30 Recreation. The site for the confined di-sposal facility is owned by

the Detroit Edison Company. Present unauthorized recreational use of the

site likely consists of hiking and snowmobiling. A minor lessening

effect on hunting opportunities in Huron County could occur as a result of

the destruction of forested wildlife habitat.
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4.31 If shoalilng of the harbor area reaches the ,tag(, where recreational

boating is impeded and the Corps could not dredge for lack of a dredged

material disposal site, recreaLional interests in the Harbor Beach area

would suffer. However, shoaling of such a magnitude is not imminent.

4.32 Endangered and Threatened Species. In 1979, a site survey conducted

by Hazleton Environmental Sciences, Inc. indicated that there are no State

or Federally listed endangered or threatened plant or wildlife species

located at the proposed disposal site, therefore no effects are expected.

4.33 Historical and Archaeological Sites. No site listed on the National

Register of Historic Places would be affected by the proposed project.

Coordination has been made with the Michigan Historic Preservation Officer,

who has concluded that the proposed project would have no effect on any

cultural resources either eligible for or listed on the National Register

of Historic Places.

4.34 Effects of Proposed Project on Land Use Plans. A zoning variance

from Rubicon Township is currently being sought by Detroit Edison for use

of the proposed disposal site. Granting of this variance by the Township

would mean that the use of the site is consistent with local land use

plans. According to the Corp's permit policy and regulations, a Depart-

ment of Army, permit cannot be granted for an activity, if necessary State

or local permits and approvals required by law are denied. Even if

official certification and/or authorization is not required by State or

Federal law, but a State, regional, or local agency having jurisdiction

or interest over the particular activity comments on the application,

due consideration shall be given to those official views as a reflection

of local factors of the public interest. Therefore, if the zoning

variance is not secured and the Corps is officially notified, the Federal

permit to use the proposed site for dredged material disposal could be

denied. The East Central Michigan Planning and Development Commission,

represented at the meeting held to discuss preparation of the Environmental

Impact Statement, will be given the opportunity to review this D)raft
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Environmental Impact Statement. Coordination with the State of Michigan

will include certification that the project is consistent with the Coastal

Zone Managenent Program.

4.35 Relationship Between Short-Term Use of Man's Environment and the

Maintenance and Enhancement of Long-Term Productivity. On-land confinement

of sediments which are unsuitable for release into open waters contributes

to long-term improvements in the trophic condition of Harbor Beach Harbor,

Lake Huron, and the Great Lakes in general. Detroit Edison's plans for

final disposition of this site have not been formed. At the present time

the facility is designed to hold predicted volumes of dredge materials for

a ten year period.

4.36 Irreversible and Irretrievable Commitment of Resources Which Would

be Involved if the Proposed Action Should be Implemented. Commitments of

labor, fuel, and equipment would be required for construction of the

disposal facility and for the dredging operations. Once expended, these

resources are generally irretrievable.

4.37 The operation of the confined disposal facility for dredged material

would encumber 65 acres of primarily forested wetland for a 10 year

period. Trees on the site would be cut down, but it is conceivable that

at the end of the 10 years the site could be revegetated. Since a pond

would be maintained in the disposal area, a wetland habitat would still

exist during operation of the confined disposal facility.

4.38 In the same regard, the borrow pit areas could be reclaimed for a

productive use. These borrow areas involve 22.5 acres of land currently

in use for agriculture.
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5. PUBLIC INVOLVDIENT

A. Detroit Edison's Permit Application for a Private Confined

Disposal Site

5.01 On 8 May 1980, a Department of Army & MDNR Joint Public Notice

(Permit Application Process No. 792253C/79-ll-129G) was published

describing Detroit Edison's proposed project and indicating the intent by

the Corps of Engineers to prepare a Draft Environmental Impact Statement

(EIS). A Notice of Intent to prepare an EIS appeared in the Federal

Register on 24 June 1980.

5.02 Many adverse comments were received in response to the public

notice for the permit application. These comments can be summarized as

follows:

a. Water quality degradation resulting from toxic waste

inf iltration.

b. Hazards involved using borrow pits for fly ash disposal.

c. Disposal site is contrary to Huron County Zoning Ordinances.

d. Possible alternative disposal sites (island in Lake Huron).

e. Possible flood damage.

f. Annual sediment contamination.

g. Loss of valuable wetlands, wildlife habitat, and resources.

h. Loss of farmland.

i. Error in Preliminary Environmental Assessment regarding the

relative locations of the public water intake and disposal

pond discharge point.

5.03 The U.S. Fish and Wildlife Service responded to the public notice

and stated that the Service would object to the proposed project because

of the adverse effects on wetlands. The Environmental Protection Agency

responded that it would provide comments after reviewing the Draft EIS.
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5.04 A scoping meeting was held at Detroit District Headquarters on

16 July 1980. Federal, State, local agencies, and several interested

persons and organizations were invited to attend in order to identify and

address significant project issues for inclusion in the Environmental

Statement. The following individuals were in attendance at the meeting:

Abram Nicholson Corps of Engineers

Dan Allega Corps of Engineers

Stanley R. Jacek Corps of Engineers

James DeMunnik Corps of Engineers

Jeff Bridge Corps of Engineers

Pete Cook Detroit Edison Co.

Ron Nowicki Detroit Edison Co.

Michael J. Blunden Detroit Edison Co.

Bill Wickers Detroit Edison Co.

Steve Spencer Michigan Department of Natural Resources

Gary Gettel Michigan Department of Natural Resources

Scot Shalaway Michigan Department of Natural Resources

Albert Thoms Huron County Board

Marvin Kociba Farmer - Harbor Beach, Michigan area

William Klump City of Harbor Beach

Carl Roggenbuck Farmer - Port Hope, Michigan

Edwin Schulsing Rubicon Twp. Supervisor

Susan Parcells Private Citizen - Grosse Pointe, Michigan

Charles Parcells Private Citizen - Grosse Pointe, Michigan

Jim Hooper Environmental Protection Agency

Jim Sygo East Central Michigan Plng. and Development

Rick Julian U.S. Fish and Wildlife Service

Wayne Schmidt Michigan United Conservation Clubs

Howard L. Anderson Huron Co. Plng. and Zoning Commission

George E. Heim Harding-Lawson Assoc., Consulting Engineers

- Oak Brook, Illinois
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5.05 This Draft EIS has been prepared according to the guidelines of

Section 102 of the National Environmental Policy Act, and the evaluation

of the effects of the discharge of dredged or fill material into waters

of the United States has included the application of guidelines for

Section 404(b) of the Clean Water Act. The EIS document or a notice of

its availability has been circulated to governmental agencies, organized

groups, individuals, and libraries. In addition, the availability of

the Draft EIS has been transmitted through the issuance of a Public

Notice. A 45-day comment period for public and agency review of the

Draft EIS begins on the date the U.S. Envirorunental Protection Agency

publishes a notice of the availability of Draft EIS in the Federal

Register or on the date of delivery for mailing of copies to agencies,

groups and individuals, whichever is later. Comments should be furnished

to the District Engineer within this 45 day period.

5.06 Federal, State, and local agencies, civic/conservation organiza-

tions, and individuals to whom copies of this Draft EIS have been sent are

listed in Section 6 of this document.

B. Corps Efforts to Secure a Confined Disposal Site at Harbor Beach

5.07 The first contact of local government agencies was made in November

1971 with representatives of the City of Harbor Beach, Michigan Department

of Natural Resources, and the Michigan Department of Commerce to discuss

possible sites for the construction of a confined disposal facility to

contain sediments unsuitable for open water disposal dredged from the

Federal Navigation Project at Harbor Beach, Michigan. Three disposal site

alternatives were discussed. -All sites ir-olved construction on bottom-

land within the confines of the harbor. A second meeting was carried out

with local authorities on 8 February 1974 to update the committee.

5.08 On 29 August 1974 a site inspection was made in regard to confined

disposal areas at Harbor Beach. The State of Michigan DNR, U.S. Fish and

Wildlife Serv, ce, City of Harbor Beach, and the Corps of Engineers were
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represented. Two sites were considered, one was located partly on the

City of Harbor Beach's Waterworks Park, the other just inside of the north

end of the main breakwater on State bottomland.

5.09 Another meeting with city officials was held on 14 November 1974.

The City of Harbor Beach was represented by the Mayor, a City Councilman,

and representatives of EPA, Corps of Engineers, and Detroit Edison.

Various configurations for offshore disposal sites were discussed.

5.10 A Public Workshop was held in the City of Harbor Beach on 10 Dec-

ember 1974 to obtain public input on consideration of alternative sites.

The Corps of Engineers began by describing the purpose of the workshop and

providing background information of the subject proposal. The Corps of

Engineers discussed the Environmental Protection Agency responsibility for

determining the quality of sediments, Public Law 91-611 calling for

disposal of dredged materials which are unsuitable for release into open

water, the Governor of Michigan's request, and the site selection process

as well as the local responsibilities and the duration of the project.

The Corps discussed previous local contacts, presented slides of the

candidate sites, explained the need for the project. the kinds of

equipment, and costs.

5.11 Contact was again made with the City of Harbor Beach on 16

September 1976 to discuss the possible use of Detroit Edison property

located north of the city. At this point in the project development,

support was greater for using an upland disposal site in lieu of using

Lake Huron's bottomland.

5.12 A second Public Workshop was held in Harbor Beach on 13 December

1976. Three possible sites for the confined disposal site were presented.

Site No. 1 was land owned by the City of Harbor Beach and located in the

Waterworks Park area. Site No. 2 is property owned by the Hercules

Powder Company and is located just south of their plant along the water-

front. Site No. 3, owned by Huron County, is located between Buhl and

McIntosh Roads. It was described as an abandoned gravel pit.
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5.13 A Draft EIS was prepared and circulated in December of 1977. The

proposed plan involved the use of Site No. 3 as a final disposal site

and the use of Site No. 1 as an interim site. On 25 July 1978, a meeting

was held between Corps personnel and the Huron County Board of Commis-

sioners. The Board voted against use of Site No. 3 and refused to grant

necessary local approvals. Reasons for the Board's rejection of the

proposed plan were related to concerns about ground water contamination.

6. LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS TO WHOM COPIES OF

THIS STATEMENT WERE SENT

Mr. George E. Helm Mr. William Klump
Harding-Lawson Associates City of Harbor Beach
125 Windsor Drive, Suite 107 149 N. First Street
Oak Brook, IL. 60521 Harbor Beach, MI 48441

Mr. Howard Anderson Mr. Marvin Kociba
Building & Zoning Department 1963 North Lakeshore
Huron County Building Harbor Beach, MI 48441
Bad Axe, MI 48413

Mr. Wayne Schmidt Mr. Albert Thomas
Michigan United Conserv. Clubs Route 2, Box 21
P.O. Box 30235 Harbor Beach, MI 48441
Lansing, MI 48909

Mr. Rick Julian Mr. Scot Shalaway
Manly Miles Bldg, Room 202 Dept. of Natural Resources
1405 South Harrison Road P.O. Box 30028
East Lansing, MI 48823 Lansing, MI 48909

Mr. Jim Sygo Mr. Gary Gettel
E.C.M.P. & D.C. Dept. of Natural Resources
500 Federal Ave., P.O. Box 30028 P.O. Box 30028
Saginaw, MI 48606 Lansing, MI 48909

Mr. Jim Hooper Mr. Steve Spencer
U.S. EPA, Region V Dept. of Natural Resources
230 South Dearborn Street P.O. Box 30028
Chicago, IL 60604 Lansing, MI 48909
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Mr. Charles Parcells, III Mr. Bill Wickers
1167 Lakepointe Detroit Edison Company
Grosse Pointe Park, MI 48230 2000 Second Avenue, 357 ICT

Detroit, MI 48226

Susan Parcells Mr. Michael J. Blunden
1167 Lakepointe Detroit Edison Company
Grosse Pointe Park, MI 48230 2000 Second Avenue, 357 ICT

Detroit, MI 48226

Mr. Edwin Schulsing Mr. Ron Nowicki
Rubicon Township Supervisor Detroit Edison Company
Township of Rubicon 2000 Second Avenue, 357 ICT
Port Hope, MI 48468 Detroit, MI 48226

Mr. Carl Roggenbuck Mr. Pete Cook
8271 Ramsey Road Detroit Edison Company
Port Hope, MI 48468 2000 Second Avenue, 357 ICT

Detroit, MI 48226

Mr. Marvin L. Goretski, Supervisor Village Clerk
Port Austin Township 5605 Cedar Avenue
8190 Hellems Forestville, Michigan 48434
Port Austin, Michigan 48467

Mr. Joseph Ruth, Supervisor Ms. Jeanette Learman
Hume Township 46 Westland Drive
Rt. #1 Bad Axe, MI 48413
Port Austin, Michigan 48467

Mr. Ted H. Schubel, Supervisor Mr. Harry Gorney, Supervisor
Pte. Aux Barques Township Sigel Township
Pte. Auz Barques, Michigan 48467 Rt. #i

Bad Axe, Michigan 48413

Mr. Robert Lemanski, Supervisor Mr. Frank Nichol, Supervisor
Dwight Township Bloomfield Township
Port Austin, Michigan 48467 Bad Axe, Michigan 48413

Mr. William Lackowski, Supervisor Mr. Robert Tufts
Paris Township Huron County Drain Commissioner
Ruth, Michigan 48470 P.O. Box 270, County Courthouse

Bad Ave, MI 48413

62

A.



Mr. Gene Knight Mr. Harvey Murdock, Supervisor

Knight Gravel Company Colfax Township
Port Sanilac, Michigan 48469 N. McMillan Rd., Rt. #1

Bad Axe, Michigan 48413

City Clerk Mr. Robert D. Becking
City of Port Hope Sheridan Township
Port Hope, Michigan 48468 Rt. #2

Bad Axe, MI 48413

Mr. Robert Witherspoon, Supervisor Mr. Daniel Duda, Supervisor

Huron Township Lincoln Township
Port Hope, Michigan 48468 Bad Axe, Michigan 48413

Mr. Edwin Schubring, Supervisor Mr. Arthur Polk, Supervisor

Rubicon Township Verona Township

Port Hope Rd. 1953 Tomillison Rd.
Port Hope, Michigan 48468 Bad Axe, Michigan 48413

Mr. Nathan Kaufman, Supervisor County Board of Commissioners

Gore Township County Seat
Port Hope, Michigan 48468 Bad Axe, Michigan 48413

Sec., Conf. of Mich. Archaeology Mr. Karl R. Hosford
The Museum/M.S.U. Michigan Dept. of Natural Resources
East Lansing, MI 48823 Chief, Division of Land Resource Program

P.O. Box 30028
Lansing, MI 48909

Mrs. William Klingbail Mr. Larry Witte
ECC, 56 Hawthorne Michigan Dept. of Natural Resources
Grosse Pointe, MI 48236 Chief, Water Mgmt. Division

P.O. Box 30028
Lansing, MI 48909

West Michigan Regional Planning Michigan Dept. of Transportation

Commission P.O. Box 30050

1204 People's Building Lansing, MI 48909
60 Monroe at Ionia
Grand Rapids, MI 49502
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Connie Ferguson Capt. J.V. Cook, Port Development Sec.
Southcentral Michigan Planning Michigan Dept. of Transportation
Council P.O. Box 30050
Conners Hall-Nazareth College Lansing, MI 48909
Nazareth, MI 49074

Michigan Department of State Michigan United Conservation Clubs
State Historic Preservation Ofc. P.O. Box 30235
3423 North Logan Street Lansing, MI 48909
Lansing, MI 48918

Mr. Terry L. Yonker, Exec. Sec. Adv. Council for Environ. Quality
Mich. Env. Review Board, Room #1, The Captiol
Dept. of Mgmt. and Bud. Lansing, MI 48903
Second Floor, Lewis Cass Bldg.

Lansing, MI 48913

Michigan Department of Commerce Mr. David A. Merchant, Div. Engr.
Michigan Waterways C(,mmission Michigan Divn, Dept. of Transp.
Lansing, MI 48913 Box 147

Lansing, MI 48901

Exec. Ofc. of Gov./Planning Coord. Representative Mary Brown
Lewis Cass Building State Representative
Lansing, MI 48913 Room 306 Mutual Building

Lansing, MI 48901

Chief, Ofc of Environmental Review U.S. Dept. of the Interior
Department of Natural Resources Division of Ecological Services
P.O. Box 30028 1405 S. Harrison Rd.
Lansing, MI 48909 East Lansing, MI 48823

Senator Kerry Kammer U.S. Dept. of Agriculture
17th District Soil Conservation Service
Capitol Building 1405 South Harrison Road
Lansing, MI 48909 East Lansing, MI 48823

President Jay B. Re-1, ional Representative
Village of Caseville Nationa. ,4 ut. - Soriety-Central Midwest
Main Street 990 Au-. .d Roau
Caseville, MI 48725 Dayton, OH 45414
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Officer in Charge Mimi Becker, President

Saginaw River Station Great Lakes Tomorrow
USCG Box 735
Bay City, MI 48707 Hiram, OH 44234

Hercules Incorporated Ida Ruppe Library
Harbor Beach, MI 48441 Port Clinton, OH 43452

Mr. Art Chomistek Libraries
Dow Chemical U.S.A. U.S. Government Pntg Off-Pub. Doc. Whrse.
566 Building Eisenhower Ave.
Midland, MI 48640 Alexandria, VA 22304

West Michigan Shoreline Reg. Mr. Joel Eiseman
Dvmt. Comm. Office of Environmental Analysis
500 Hackley Bank Bldg.-Fifth Floor Federal Maritime Comm., Rm/9102
Muskegon Mall 1100 L Street, N.W.

Muskegon, MI 49440 Washington, D.C. 20573

Dan Spalink Mr. Robert J. Stern, Acting Director
Izaak Walton League Division of NEPA Affairs, Dept. of Energy

855 28th SE Mail Station E-201, GTN
Grand Rapids, MI 49508 Washington, D.C. 20545

Dr. Jack M. Heinemann, Adv Env Qual Director, Environmental Impact Division
Federal Energy Regulatory Comm. Federal Energy Regulatory Comm.

825 North Capitol St. N.E. New P.O. Bldg, 12th and Penns. Ave., NW
Washington, D.C. 20426 Washington, D.C. 20461

Advisory Council on Historic Director, Ofc of Env Project Review
Preserv. Dept. of the Interior

1522 K. Street, N.W., Suite 430 Washington, D.C. 20240
Washington, D.C. 20005

U.S. Forest Service National Marine Fisheries Service
370 Reed Road 3300 Whitehaven Parkway
Broomall, PA 19008 (Ecosystems Qual.)

Washington, D.C. 20235

Fedetal Emergency Mgmt. Agency Sidney Galler, Dep. Asst. Sec/Env Affrs.
Regional Office U.S. Department of Commerce
26 Federal Plaza Washington, D.C. 20230
New York, NY 10007
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Sierra Club Honorable Carl Pursell
140 West Gorham Street Representative in Congress
Madison, WI 53703 510 E. 3rd Street

Monroe, MI 48161

Mr. G. Vavoulis, HUD Mr. Fred Schmidt, Documents Librarian
300 South Wacker Dr. Colorado State University Libraries
(Env Clear Ofcr) Fort Collins, CO 80521
Chicago, IL 60606

Environmental Protection Agency, Perry Stearns, M.D.
Reg V Dir., Wayne Co. Health Dept.
230 South Dearborn Street Eloise, MI 48132
Chicago, IL 60606
Attn: Office of Environmental
Review

Loren A. Whittner Michigan Natural Areas Council
CNA Building-Room 1402 University of Michigan,
55 East Jackson Blvd. 1800 N. Dixboro
Chicago, IL 60604 Ann Arbor, MI 48105

U.S. Department of Trans. Greenpeace - Ms. Robin McClellan
Federal Highway Administration 530 S. State Street
18209 Dixie Highway M: Union Box 53
Homewood, IL 60430 Ann Arbor, MI 48109

H. Paul Friesema, Ctr. for Mr. Sol Baltimore, Director
Urban Affairs American Lung Assoc, ot
Northwestern University Southeastern Mich.
2040 Sheridan Road 28 W. Adams Street
Evanston, IL 60201 Detroit, MI 48226

NSBE Mr. Robert Reid
1999 Sheridan Road Presideit, TROUT UNLIMITED
Northwestern University 19401 W. McNichols
Evanston, IL 60201 Detroit, MI 48219

Honorable Carl Levin Mr. Arthur L. Carpenter
United States Senate Michigan Audubon Society
Washington, D.C. 20510 3646 S. John Hix Road

Wayne, MI 48184

66

"" "' ... .. . . <:" ,"i "; . .... . ,., . i A



Honorable Donald Riegel Department of HUD

United States Senate Elmer Binford Area Director
Washington, D.C. 20510 Room 1741 McNamara Building

Department of the Environment Executive Director SEMCOG
Canada Ctr. for Inland Waters 810 Book Building
P.O. Box 5050 1249 Washington Boulevard
867 Lakeshore Road Detroit, MI 48226
Burlington, Ontario L7R 4A6

Mayor President
City of Harbor Beach Village of Port Austin
Harbor Beach, MI 48441 Port Austin, MI 48467

Village Clerk Mr. Dieter W. Kubish
Village of Port Austin 410 Spezia
P.O. Box 336 Oxford, MI 48051
Port Austin, Michigan 48467

President Charles George, Chairman
Village of Pigeon 21043 LaSalle
Pigeon, MI 48775 Warren, MI 48089

Honorable Bob Traxler Mr. Robert Armbruster, Supervisor
House of Representatives Winsor Township
Washington, D.C. 20515 204 Berne St.

Pigeon, MI 48755

Coast Guard Marine Inspection Of. Mr. Herman Rathke, Supervisor
Patrick V. McNamara Bldg.-Room 550 McKinley Township
477 Michigan Avenue 6764 Berne Rd.
Detroit, MI 48226 Pigeon, MI 48755

Officer in Charge Mr. Richard Warchuck, Supervisor
Harbor Beach Depot Sherman Township
USCG Rt. #2
Harbor Beach, MI 48441 Harbor Beach, MI 48441

City Engineer Township Supervisor
136 North First Sand Beach lownship
Harbor Beach, MI 48441 Box 300

Harbor Beach, MI 48441
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City Clerk Mr. Tore Nilsen
149 North First 228 N. Huron Avenue

Harbor Beach, MI 48441 Harbor Beach, MI 48441

Mr. John D. Berchtold Mr. Joseph Vitek

City of Harbor Beach Michigan United Conserv. Clubs
149 N. First Street 4629 Midway St.

Harbor Beach, MI 48441 Saginaw, MI 48603

Mr. Don J. Roggenbuck Peggy L. Emerick
Rd #1, Box 211 Township of Rubicon
Ruth, MI 48470 Port Hope, MI 48468

Donna Rees Earl and Mary Gougeon
6973 Section Line Rd. Rt. 2, Box 28
Harbor Beach, MI 48441 Harbor Beach, MI 48441

Sharon Warren RPF Ecological Assoc.
Lone Tree Council ATTN: Robert W. Guth, Ph.D.
P.O. Box 421 727 Reba Place
Essexville, MI 48732 Evanston, IL 60202

Harbor Beach Veterinary Service Mr. Fred Yost

ATTN: Mr. Hentschl 1016 16th St., N.W.
8505 Sand Beach Rd. Suite 850
Harbor Beach, MI 48441 Washington, D.C. 20036

Gail Maurer Mr. John Decator
7197 Atwater Rd. Detroit Edison Company
Ruth, MI 48470 2000 Second Avenue, 357 ICT

Detroit, MI 48226

Joel J. Weber Mr. Robert D. Duncanson
Ruth Rd. 1677 N. Ruth Rd.
Ruth, MI 48470 Harbor Beach, MI 48441
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U.S. Department of the Interior, Heritage Conservation and Recreation

Service. National Register of Historic Places, Fed. Reg. Vol. 44.

1979.

Michigan Department of Natural Resources, Office of Planning Services.

Michigan Recreation Plan 1974. Lansing, Michigan. 1975.

U.S. Department of the Army, Corps of Engineers, Detroit District. Harbor

of Refuge at Harbor Beach, Michigan, Draft Environmental Statement.

Detroit, Michigan. 1977.

Michigan Department of Natural Resources, Fisheries and Wildlife Divi-

sions, Endangered and Threaten d Species List. 1980.

U.S. Department of the Interior, Fish and Wildlifc Service. Republication

of Lists of Endangered and Threatened Species and Correction of

Technical Errors in Final Rules. 1980.

U.S. Department of Agriculture, Soil Conservation Service. Soil Survey of

Huron County, MIichigan. 198().

Dames and Moore. Hydrogeological Report Confined Dredge Facility Near

Harbor Beach, Michigan for The Detroit Edison Company. July, 1979.

U.S. Department of the Army, 1.S. Army Engineer Waterways Experiment

Station. Disposal of Dredge Spoil Problem Identification and

Assessment and Research Program Development. November, 1972.

U.S. Department of the Army, U.S. Army Engineer Waterways Experiment

Station. The Agr:cultural Volue of Dredged Material. July, 1978.

Dames and Moore. Hydrological Studies Harbor Beach Dredge Disposal Site

Harbor Beach, Michigan. Felruary, 1980.
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Harding-Lawson Associates. Geotechnical Engineering Services.Harbor Beach

Dredged Spoil Disposal Facility Harbor Beach, Michigan. November,

1979.

U.S. Department of the Army, Corps of Engineers, Detroit District.

Confined Disposal Facility at Pointe Mouille for Detroit and Rouge

Rivers, Final Environmental Statement. March, 1974.

U.S. Department of the Army, Corps of Engineers, Buffalo District. West

Harbor, Ohio Recreational Navigational Improvements, Final Environ-

mental Statement. February, 1978 (revised March, 1979).

Michigan Department of Natural Resources. Fish Planting Records, 1977-

1979.

Wagner, Voss, and Beaman. Michigan's Endangered and Threatened Species

Program, Endangered, Threatened, and Rare Vascular Plants in Michigan

(Reprinted from "The Michigan Botanist", Vol. 16, 1977).
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DEPARTMENT OF THE ARMY
DETROIT DISTRICT. CORPS OF IENGINEER3

00) 1027
ODETROIT. MICHIGAN 421

qEPLY TO

AENONOF NCECO-LP Process No. 792253C/79-1-129G 8 May 1980

JOINT PUBLIC NOTICE

PROPOSED MAINTENANCE DREDGING IN LAKE HURON AND DISPOSAL OPERATIONS IN A LOW-
LYING/WETLAND AREA ADJACENT TO LAKE HURON AT HARbOR BEACH, MICHIGAN

1. The Detroit Ed!son Company, 2000 Second Avenue, Detroit, Michigan, has
made application for permits to do work described in paragraph #/2 to:

a. The Detroit District U.S. Army Corps of Engineers for a Department of
the Army permit under authority of Section 10 of the River and Harbor Act ot
1899 and Section 404 of the Clean Water Act of 1977, to perform maintenance
dredging in Lake Huron offshore the Harbor Beach Power Plant; also to deposit
the dredged material in a low-lying/wetland area adjacent to Lake Huron in
Huron County at Harbor Beach, Michigan. A portion of the disposal area is
identified as being a wooded marsh on the U.S. Geological Quadrangle Harbor
Beach, Michigan, dated 1970.

b. The State of Michigan, Water Quality Division for certification of
this proposed work under Section 401 of PL 92-500, for compliance with the
applicable provisions of Section 301, 306, and 307 of the Act. This statement
has the approval of the Michigan Water Quality Division and constitutes its
public notice as required by Section 401 cf the Act.

c. The State of Michigan, Department of Natural Resources, for a permit
under authority of 1955 P.A. 247.

2. As shown on the attached plan(s), the unloading facility and approach area
for the Harbor Beach Power Plant will he annually dredged to provide -nd
maintain a maximum depth of 22.0 feet below Low Water Datum elevation of 576b.
feet on International Great Lakes Datum. During the initial dredging
operation approximately 325,000 cubic yards of organic silt and silty clay
will be removed. Thereafter, an average of about 32,500 cubic yards ot
smiliar material will be dredged n an annual basis.

3. The dredging will be acco.plished by isi:ig a hydraulic hopper-type dredl'e.
The hopper dredge uses drag a rm suction i:nits to pull imaterial from the bottom
of the harbor and pump it into the hoppers aboard the ship. When the hoppers
are filled to capacity, tie dredge moves to the designated ate.i and pumps the
material turough a hydraulic pipel ne into a disposal area loca.ec about 1.5
miles northwesterly of the drediging site. The pipeline route aid di:,posai
area, except where the pipeline will cross M-25 and Rapson Road, will be
located on Edison-owned prcperty. Culverts or trestles will he provided so
that the pipeline will not impact local traffic or streams. Rere: to drawing
No. 6 for pipeline route and disposal area location.

Al-
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NCECO-LP Process No. 792253C,79-11-129G 8 May 1980

4. As detailed on drawing Nos. 7-9, the disposal area is a low-lying area
about 55 acres ill Size bunded o,1 ti-e west by a high natural bluff, on the
south by Rapson Road and on tile east by M-25. Prior to commencement of
disposal operations, a containment barrier will be constructed along tile
northerly, easterly and southerly pe-rimeter of the disposal area. Also, all
existing d rairns located w ithin tire diispoia 1 a rea will be sea led off. The
containmetnt barrie r will be constroected of approximately 145,1)()O cubic yards
of clay obtained from an on-site borrow area. When cornpleted~the disposal

area will have an approximate 1,000,000 cubic yard hroldin'g capacity.

5. During dredgine/disposal operations,, the disposal area will be operated as
a stvady state, d isciiarie -decant opt:ration. To accompl ish this a overflow
weir, as detailed on dratwi-i,, No. 11), will be located at the northeasterXt

corner of the dlisposal area. Th I'i!wei r will have adjustable level stop logs in

order to allow for st t~ierent ot solidis and control the volume/rate of excess

water discharge rori tht, d isposa 1 are-a. The excess water from the weir
discharges into an cxist ol,' ra ini whi in t urn emptiles into Lake Huron about
0.5 mile dowi~st ream traim tie weir. '1etel: to drawing No. 11 for water return

route. A mionitor sysi.o ;i -ill be i 1 plient ed to assure water qual ity during
excess water s eope rot ion s.

6. The purpost, ot wa !k js, rnY jp, Li, anld Matintalin idCjiLaite depth!s for
commercial vessels !,.I1 .'et ira; coal .,, tlhe Harbor beach PoweCr Llant. Also, LO

provide a purti.ilt 2. so iarea or u i storagL: o the sediments removed
from the harbor at iiarhr bar b

7. The appl' iCjco. hs ")t inl~li-Att~ that he has received or requested' an%

other iA*ve r1 nv io , I .- ii , i .

8. Thi., riot Ic io bi;; oh : ~ I 1iw,' inripl au w ith1 TitlIe 1 3 Code .)t Fede ra I
Re -u l ,jIis 32 o. .,I ti ii ei A. -. . An,, tnter-, ted part ikcs arid

age iic icsdlii~ V..- S LIU .' iew co-rrirg' t pe rupo5ed work inay do
sby fiin 1hl a:.~ ti in, oltr tLi I PM. 3, 36y from

the date or isSoLiC1' A~i It I~ l rLespoises, fMiist Icier ti) public
notice ;)roct-s ::ii .r .wihii2 ; A *Ia,-t T rcsi nlae will bc

Interpretedi 'IUAIu'il~ I. 'L' te, is 10 0e ; 1r tthe k2 r ppiain

9. Any p's . iw.v ri - t iii wtin t i , itlii i t ii cuiv;lt p-r iod spec if ied in
this not ice-, -, at i it, i oa 1 7 i .. e 1i to) i, n.,,idert f t h .I L Jpj i Ca)t 1 1 1.

Requests ,i o r il ic 1-arilT 01i11 1 otait, with1 -pr til: k rit yl,,e euorsfor
holding, a pub! i I heir

10. Object loris )r views tel Li t:

a. State wtr joiilit* i'urtilic,rt iIo shmlI ""e filedI with tihe SLtt. ol

Michigan, War e'l i~ari it PIVI-lari, tctfi-l 1. Mi:iri huiidiop,, Loosing , "licii gan
48926.

b. [tesils ot hrr thiii Iua ion drhutl d be t ii d With theii ) trc
Engineer, Dct roillstt ICr-r t r, rres p.(). H(?X III,, Ott-itJt

Michigarn uH2Ii, 1ubori Dii~ I p.r ti-meat mut Natural Ktes)ircees, Lad

Resource!- iio;rim Di rsom. 1'.i. ho), i )hIh, 1_ansing , Michigadn 48909.
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NCECO-LP Process No. 7922' .'"'-11-129G 8 May 1980

ii. The Corps and the DNR 7 . exchange comments received after closing of
the 30 day response period ,r t2'. oni'c notice.

12. The decision whether to :2s 'e the Department of the Army and/or State

permits will be based on ino''" onclusions and decisions by the Corps of
Engineers and the Michig'an trt" nt of Natural Resources, respectively,
after evaluation of the probab' ".ct of the proposed activity on the public
interest. These decisions wi 1  < ,'t the national/state concern:. for both
protection and utilization of : . ut resources. The benefit which
reasonably may be expected to acw', 'rom the proposal must be balanced
against its reasonably foreseei . riments. All factors which may be
relevant to the proposal will be ),- " dered; among those are conservation,
economics, aesthetics, general cn, ronental concerns, historic values, fish
and wildlife values, flood damigt "-vention, land use classification,
navigation, recreation, water supp y, water quality and, in general, the needs
and welfare of the people. Th, purnits will not be granted unless issuatice is
found to be in the public interest.

13. A preliminary determinati-n indicates that the proposed activity will not
affect any known listed enda-Lgered species or their critical habitat;
therefore, no formal consultation between the Corps, U.S. Fish and Wildlife
Service, and National :Marine Fisheries Service is planned. If future
determinations by any of these agencies indicate that the proposed permit
action will affect listed endangered species or their critical habitat, formal
consultation will be completed prior to final action.

14. This activity involves the discharge of dredged or fill material in to
navigable waters. Therefore, the U.S. Army Corps of Engineers evaluation of
the impact of the activity on the public interest will include application of
the guidelines promulgated by the Administrator of the Federal Environmental
Protection Agency, under the authority of Section 404 (b) of the Clean Water
Act of 1977.

15. After review of the application, the U.S. Army Corps of Engineers has
made a preliminary determiicion that an Environmental Impact Statement is
required for the proposed work described in this notice.

HOWARD A. TANNER ROBERT V. VERMILLJ)N
Director Colonel, Corps of Engineers
Michigan Dept. of Natural Resources District Engineer

NOTICE To POSTMASTEKS:

It is requested that the above rotice be conspicuously and continuously posted
for 30 days from the date of i.uance of this notice.

Proposed Permit No. 79-1b--95
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DEPARTMENT OF NATURAL RESOUFiCES
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August 7, 1980

Mr. Abram Nicholson, Chief
Environmcntal Review Branch
Army Corps of Engineers
Detroit, Michiqan 48226

Re: Harbor Beach EIS and
Scoping Meeting

Dear Mr. Nicholson:

I wish to re-emphasize Department of Natural Reources ' request that
the Harbor Beach Lnvironmental Impact State (EKS) include adequate
descriptions of dredging and dredge spoil disposal activities.

The deqree of local public interest rptrommends against a'brevi.nting
descriptions of thcse activities or their ii.'acts. Technically,
however, our interest is that the project proposal have sulficient
hydrogology, liner thickness, liner permeability, duwatering, capping
and end use information for review.

Though these items were not. specifically noted in scoping meeting notes,
I understand from your comments that they will be included.

Thank you for the opportunity to participate.

Sincerely,

Gary Gettel
Environmental Enforcement Division

GG:sct
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Mr. P. McCallilter
Chief, [ngineelinq [livision
Departitmit of the Army
Corp,, of Lngineers
Box 1027
Detroit, Michigan 4 S231

Re: ER-4284
NCECO-LP

Dear Mr. McCallister:

Our staff has !evi,,cd the 'ollowing project and concludes that it will
have no effect on any culturdl resources either eligible for or listed

on the National Pqster of Hlistoric Places.

Maintenance dredqing and disposal operations, Lake Huron, Harbor Beach,

Michigan.

If you have ftirt .er questions, please contact Donald E. Weston, Environ-
mental Review Coordinator for the Michigan History Division at 517/373-0510.
(Please refer to the reference number above.) Thank you for giving us the
opportunity to cornent.

Sincerely,

Martha M. iqelow
Director, Michigan History Division
and
State Historic Preservation Officer

MMB/EI W/ij r
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t:,iitd 'Stt cjS lpari oln fe III !it (1i I-

~I IISI V\ID W1l I)[ ii 1." R IPAl

Manly tA,.' 3 uHL!,nj Roo:ii 202

East Laneing, PIlichionn 488b23 I

June 0, 1<

Colonel PoetV. Veermi jjj onl
.U.S. Ar;.y .njgincer Dij;trict
Dectr'oit

Dear Cclonel Vermillion:

We have rcvicvwcd pubhlic n~or; Ic,; UCEO-LP 7,";K ")G- -Kl, itd as,
1980, cco-t,,rnin, an aopi14cat Loll from the DeL-oit EJKI-0cn (C. oroua for aI
Sectioni 10/104 perm' t to piar f. ovi ma iintor ance hr Ug.;J n Lae liurcn
C)? Lanorc tU.2 Harbor Dc 4 hPoae lat; aloec, to dcpo:; t r 'ejdt -poi Ls in a
low lyingr/wetiand areai ai'jncciii; to Lake. ihuron at !1 : Ior Drencih, HUI OilK
County, :-;lchi gun. The pUInj o:;e Of' the %woe J5 to or viide : ric! m- r tam-

Edison.'s harbor Bea -ch Pcw(P Plant. Th a pr'oicOS WI il a] so pro~vide a
perm.ent safe-3tor,-e, io;sa area f'or Y,5; d ir 1,1 1:s ,7 -v3- f'reo tL
rurubor.

Ali on-sl3tc investigaioni- Win, condu.cted by 6. lgasfr a: oue, 1Has. La:s
Ecolog-ical Servicez7 Field CiFice on Junie 3, 1?80. ie ifivestlit; utic,
revcalod that approxii.itclv 6(1 perc~nt of' 1-h- propose 1 di -!"ia ds

wetland. The remaining- 10 psrccn-t or' t he a.-ca, lo-ated aj etto kap: -o'
Road and at thi- rorttcrin Lcrninus of Pi erse hooid, aess to, ha, a p)rovie us
fill now populalcd wdti upland specie3 of gr-.s,, :s, weeds, and sr-,all re ruts.

The wetlaind area is util i.-ei by marsh1 birds, -son birhs ,, r c, 1 c s,
am-iphihiar,3, ore iiarsh anml.It i.s- probable 1that Watef'ow.,l se the areai.
The fringxe areas are utili zel 1by upland gcime and non-ga-,- :, p ciens ot birds
anid mammalsi~ . This is evidenced by nuimerous decr trails, rabbi't scat-,, and
the prescnce of nori-gurac birds noted during- the iestgti.. Ihe
elimination and/or (ies-ruction of' this, area wouild eons, tutl? a rant loss
to the integrity and ability of' this area tn slustain and prodUce a d~v0!-se
wildlif'e population. V1, do not opposec the prop,,ee-d drur~ janc: ded in in
Lake Huron to provid-e --o.juite water depths b' ceva!eroial v '.3;c .3,
however, we do olJetL to the dai posal of' any dredlged spoll in the w,2llarld
area and recommer~nd that a pzormit for, dispos;al of dredg,-, J at eral: in the

Al-18



woti:nCs L#.~~ d

We have botn inf'orm ~d that a p~ub). io be : r og r(!a rd iv th1: pt'opo -A li.3
b:-r re Vuue:: t.d by cone< en d cit ie.n: of' Harbor Pt ,tch . 'WE ru-juca t. a notioc

of' the pn i hearing, if apprcpri at-, the i a aid Wildlife SurviLce m~ayL
Ihave other cumim~entai fo]llowing the public heari n,.

The opportunity to review the subject notice is appreciated.

Sinceirely yours,

're alger

cc: Dir.~cter, Michi-an LNk, Lansin!-, 1-11
U.S. EPA, Federal Ativitits Branch, Chicalo, 1L

Al-19



I" N A -NT A :JTL F3I it 1 LC WY
fG

' )SCulf, I f I'

t I III PLY TO Al rLTIC)% OF

1 If -I icncj 1 i j oi xnl

Dctr; it L;L-c, ,' S'I'g~c

De ar S i :

TIli-; i s i n re s po n co 3 ( l2u e!L ~o r.7: CI 1. C. 'r n .I

by the Dct21-roit Edi-oi- C, !i> m unc~er ll Lc l i c, 7'. '/L,3( 'i?- 1- 129,:,

dated'! S, 1980.

V", will hold our f in., Iui nts ii! aI~cn-il -,,e live th

enviri::it'nLal tiiic stct :i ;it- on Lhis Hl IIsL a.l . 0 .e ':J11 h 'fL 1I'tiC;"

on-si Lo iilspt-c L : oni :i I 'ihoa-,r f u ui e -, n tv.. il info yol' o F :,1) 1 ill(: ; s.

If you should have dl'' (i i ,ns c9l mCe nf2 i0 'g t1h i s t I c' 11 ta .7llC

Mr. GCrd Du G-rcia, of myx ;':F1, at 312/tWi '-6-92.

Silncerely' yours,

Elittr I.Shannon , I hif

Office of Ellvironmt III 11 '1

CC: NIr. C 0vdo O i'lie 0 Ut "vio ' Wj0 t ii~t i Id If i c. L!.S an,!ii

Wildil to. 8cr., 01 P; rly Nil.s '11i,. 14 (p1 r ois 6 . 1s L L. Iiar
mi . 48823

M.R. Niel!;('11, ei of, ''~ g~ ~, n 'l ' ''p -' nit - tili, Ij( liL;aii D:R, P.O.
Box 36026, 1 an - if, "ichi *'at i'

A L 0



LJN1TEU A Ti-

"-I Ln.t rc~ iaI LI is ter [

P..Army Enier DI st ric t Det roi
P. 0. Box 102 7

!Detroit, Michigan 48231L

Dear Mr. McCallister:

Thank vou for your AugIust 17, 1978, letter concerning th, e construction

of a confined disposal tacil it'; at Hanr~ NiMcnigan. in accord-

ance to your letter request, we would 1)e happyv to re~issess the disposal
sites that were preyvious ly cons idered in Harbor 3each ind as-;I ;t %'our

office in identifying possible new sites. -e are sorry -,) see, th a t

Site 3 in the Sand 1Beach Township,, was 0,' ndoned beca 'uso we h5), leve the

Site Coould have been made env'ironmentalIly sound. 4 e wou ld ipprec iatp

receiving a copy ot the reStoltaS Of the tin uknd water ;uavi ti:tiv thar-
was conduIcted ina >lav 1976 .

We enoraeyur o, rice to Skoek J Skoi'a ultir II nd:' t

to place the dredge :; or nalI. Our !u! le Ier xrK_)l,1 1 i
C'. 1. E PA' s po Sitio on I [ the placemen'' jt I nancla-

laIndS andl when su;Lcn aooil0 ':aterial couild b- uised tor acicil tlr.i 1 ;)uII-

no' 1S. i.4hile we -exy ct t , I't an1 envioce I ~ 's -s tWill s till I

conduIcted to evaLuate the svfner-,iistis ,Lrec-S Or usin adi1er con-

taining hifzh concentration at heavy neal ar anclaa ogss

a pre-liminary evaluat ion byv air Agency ot the harb)or'; pas: a;en

data rev-a Is that cont rolled applicat ion or iiarbor Beach dreugled

material to lands 'ar agricultural p)urposes Shld1 not cause-; any aini
ricant environmentail problems.

The old calculations Or the zinc to codmiuom ratio have been gererallly
ruled in t tective as- a tool to prey ii-' protect ion ror crops or -to
chains. The proposed Land applIicat iou 'Lriteria ( publi shed In the

Febr!!ary t), 1178 'Federal Reeistor) stbis' ninniiaLI loadiag rat

tar Cadmiui at 2k/ctr/er.ACCOrdinK1" to our June, 4, l1
sed'imont stirvev, cadnium concent rat Ions; ran cc itrom 7.1 to d. s

in the Harbor Beach sed taent a;. 1he', concent rat ions a Ire Itar less than

the 1,ind applicartL.n criteria or 25 in_ . erax ',l~ ~ ralI
R,1 : i ,tor) wh ic h Is t he naiurn c o cn ' nr 3 t i n a Ilowe anyi i I T V wr."

croo, s, ar- to cc, trawn taor dirtr1 ha in C on cn ion. At tats c notrai-

tin Lcrxiat, LV 100) Ary tons a oh iIs cai ii ad ' nl o

Pe' L-ac:ro w it hou1t ,exc,,ed Ing4 1L A L i-n i ts t or :iidmic. 7 i uooi 0 :1

i an ade,-qu atL r i o'-e so( tha t lime adimtic'ns; :0 not i:nner :;ce. ;air v

Al-'Il



ru, 't tn- C I: k !1 01Iti e I t ., t Ji u n

bLn2t tactor l or land am ctut i1 YA
1 ~in i a LBuL L t in - 01:In i pa ~L S I :ag 7,,. -t MC 1) - Zn ?A./tl7

t~. tar calcu lat I"g the a ppIL i: aItio0 ra t. v s po~ I L : ugcu 11

poX b.1 -2 th 't the aIppI I: it iun rate ut1 poi ur :I t r -:I J n be us low

V~~ Iit 0 tons or spoil per acre.

I: t he d redg e matre rialI i s plIaced on jg r i :u.u ri la I:nd a -s t o I, uSed

tha~it ver o jr t he ne xt yea r L)or ag r i cultukral pu r,,),)se s , ~ gsuggs t t ha t

tne ut-edg4e spoil be spread at loading rates not Lo eXceed '0 I tons
per cre. A cover crop should be grown the lirst year, mnitor-d trr

ulptake , and depend ing uipon concent rat ion,- found , ) low-Li undt er, r -,-ovec

alid diisposed of, in an acceptable 7manner. R~ow crtops LICh11 a S t L u ?r s oY
beans coLd then be grown in the t loiayear. How~v--r, th .- ,)diYceI
grains, beans, etc., should stiLl. ueontu at leastS *. 0r3e 'edrs

to ensure the protect ion ot the !, ,n ao chaiin I rn ixl no itants
This sugvest ion is based upon the isi;umii ion that Lthe ;aL11 b
a one-ti-ne evenit, and norm2al arcliil practices wL4 1~ t e in

su~bSeque'nt years with nitrogen idi t n to ,-ow ru

At this time, We' dIo 10t anjti ijpat.- Inc- withen t~n~e *

rtlUptake or c,,ta;:i naiiasll'iI')CO 01r. It- lrt

and _)oterotjiaj1rfcE remni

All-t1ough sediments in the harbor !r. _it t e~~.a ~ a~

oind are not g ross Lv polluted, :rui t1- iv for-'.
somei, or all ofrhEn material :;noulc' n-- ,)i lerc , 2-Se-, ;On

rcv;lew process. Tnrou g,_h this pr,-, s i 'I . -t E Lemn

i- openi lake disposal is an :2irneu, li A~ t O'-.Cn

the basis of exist ing sedi-menit data ind no' tn n atbor , ac'di-
tional information, as recommnended b,, tne .iet'i.' .'lllin (specif-

ically bioassavs), is neces-sary to der it l& p-n _a-e d:isposall Could
b- Eeasible. Note that whether or not open Likc di"sli deter-nined
to be an environmentally teasible alzernia ;e, the - k- u' el ine-Sstl

require consideration of all feasibleo alternatives, tnldt;i-uland

L~'e apprecilate the opportunity to Drovieas , tti- Please conxtact

Mr. Robert Kav at 312'/353-2307 to arra:nge 2 ziold ins*c io a ose
ites delineated in I'out August 17, 1Q78, t1es naUpsil

avricultural. lands that noiv be Il ell for il.o

S nc e1lv you rs ,

L~i L Iiam 0. Franz , Acting Chiet

Environmental Impact Review Staft

Ortice of Federal. Activities

AI -7
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APPEYDIX 2

Water and Sedim.ent Quality Data

Sampling Data 'or Harbor Beach

State of Michigan Wlitte2- Quality Standards

EPA Sediment Criteria
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. W A PORA Inc. Research & Consulting in Pollution Control

April 18, 1978

Mr. Richard Gutleber

Environmental Section
U.S. Army Corps of Engineers
P.O. Box 1027
Detroit, Michigan 42381

Dear Mr. Gutleber:

Enclosed are the results of analyses performed on sediment samples
collected from five sites within the harbor at Harbor Beach, Michigan, by
WAPORA, Inc. on March 12, 1978. The sampling and analyses were conducted

according to Purchase Order DACW35-78-M-0424, dated March 9, 1978.

Several attachments are included with this letter. ATTACHMENT I is

a map showing the sampling sites. ATTACHEMENT 2 is a record of water depth
and p1l, and lengths of the core samples taken at each site. ATTACIAENT 3
reports the particle size composition of the sediments. ATTACHMENFT 4 is
the bulk sediment chemistry, excluding chlorinated compounds. ATTAC.MENT
5 reports concentrations of chlorinated compounds in the sediment.

ATTACHMlENT 6 reports the elutriate results, excluding chlorinated compounds.
ATTACHMENT 7 reports concentrations of chlorinated compounds in the elutriate.

Note that ATTACHMENTS 1 and 2 show Sites I1BA and HBB. These sites were

not in the original specifications 'or this study. Note also tht there is
no data from Sites HB4, HB5, and HB10. Site HB10 was in open wate- with no
ice and was, therefore, inaccessible. Sites HB4 and HB5 were sampled but
no sediments could be obtained: Site HB4 had 22 feet of water overlvin,
the sediment (the navigati.on charts show 19 feet of water) ond the sediments
at that site were approximately 2 feet thick over hard packed sand or shale.

The sediments were very unconsolidated and would not remain in the coring
device. Site HB5 was in 25 feet of water over the same hard packed sand-
shale material that was observed at Site HB4. The sand-shale substiate
appeared to be bed rock or lake bottom material. The coring device con-
sisted of 2 inch I.D. black steel pipe with plastic liners and a brass cut-
ting bit. This device would not penetrate the sand-shale substrate when

driven with a 10-pound sledge.

II
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Mr. Richard Gutleber

April 18, 1978
Page 2

Sites HBA and IIBB were sampled at WAPORA's discretion and approved
by you via phone conversation on March 13, 1978. Notes on the analyses,
including methods, are as follows:

Water and elutriate analyses were done by procedures described
in "Standard Methods for the Examination of Water and Waste-
water," 14th ed., 1975, and "Manual of Methods for Chemical
Analysis of Water and Waste," U.S. EPA, 1976.

Sediments were analysed by procedures described in "Chemistry
Laboratory Manual, Bottom Sediments Compiled by Great Lakes
Region Committee on Analytical Methods," F.D. Fuller, 1969.

Elutriate tests were conducted as described in "Discussion
of Regulatory Criteria for Ocean Disposal of Dredged Materials:
Elutriate Test Rational and Implementation Guidelines," Keeley
and Engler, U.S. Army Engineer Waterways Experiment Station,
Vicksburg, Miss., 1974 misc. paper D-74-14.

The chlorinated compounds were analyzed using gas chroimatography
with electron capture detection. The same is true for the
determination of the chlorinated herbicides after conversion
of those compounds to their corresponding methyl esters. The
phosphorus compounds were also analyzed by gas chromatograph\'
but with an alkali flame ionization detector which is sensitive
to phosphorus. The following results were obtained:

1. There was no detectable level of phosphorus compounds in
any of the samples. For calibration, and to establish
that the system and detector are properly functioning,
a 4-component mixture of phosphiorus pesticides was used.

2. There was no evidence in any of the samples for presence
of the chlorophenoxy herbicides. A 3-component standard
mixture containing the specific components in question is
used for calibration for this measurement.

3. The remaining chlorinated compound,; re not detected in
the sediment samples. In the water samples, probably
because of the available lower limits of detection, one
component was found in each sample which, by retention
time, was the same in each sample. It did not correspond
to any of the components of our standard mixture and we
have computed the quantit_ represented bv the signal
detected on the basis of equivalence to the signal per
unit weight of DDT (See ATTACHMENT 7, last line).

.. ~'



Mr. Richard Gutleber
April 18, 1978
Page 3

4. Standards for PBBs, Demeton, Endosulfan and Mirex were not
run. There was no signal in the chromatogram where these
compounds are normally eluted.

The extracts from the water samples for the chlorinated compounds,
which were measured directly, resulted in a 100-fold concentra-
tion from the original sample. The extracts from the sediment
samples for the same measures resulted only in a 2-fold concen-
tration. Therefore, the sensitivity limits relative to the
original samples are approximately 50 times higher for the
sediment samples than for the water samples. The same ratio
holds for the chlorophenoxy herbicides analyses, except that
the lower limits in both cases are approximately 10 times higher
because the subsecuent conversion to methyl ester results in
further dilution.

Finally, the analysis for phosphate compounds gave a 10-fold
concentration of the original water sample and only a 2-fold
increase in concentration from the sediment samples. Therefore,
there was a 5-fold difference in lower detectable limits for
the two types of samples. Differences in lower detectable
limits also result in the chlorinated compounds from the dif-
ferences in fundamental response per unit weight and from the
fact that certain materials are mixtures; thus any one component
may be detectable at the expressed lower limit, though the mix-
ture will necessarily require a greater level to be detectable
and recognizable. Mixtures such as this are the PCBs, Toxaphene,
and chlordane.

If you have any questions concerning these data, please feel free to
contact me. T will answer questions regarding the collection of the samples

and will direct questions concerning the analytical results to Dr. Thomas
Roginski, Lab Director, or Mr. Calvin Hoskins, both of WAPORA, Inc.

Sincerely,

Frank J. Horvath
Technical Assistant

to the Vice President

A'-A
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IARBOR BEACH HARBOR IICIHI GANU
SAMPLED: June 4, 1974

BY: U.S. Environmental Protection Agency

Region V :iL
l1ichigan-Ohio District Office
21929 Lorain Road
Fairview Park, Ohio 44126

ANALYSIS BY: Region V Central Regional Laboratory
1819 %lest Pershing Road
Chicago, Illinois 60609

REPORT AUTHOR: B. L. Burge
Michigan-Ohio District Office
Fairview Park, Ohio 44126

HARBOR LOCATIOJ: Harbor Peach Harbor is located at Harbor Beach
\Michigan. Harbor Beach is approximately 60 miles

north of Port Huron, Michigan on the west shore
of Lake Huron.

ANALYSIS PERFORMED FOR: Harbor Sediment Sampling Program

~i5:
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FIELD REPORT

HARBOR: Harbor Beach

STATE: Michigan
4,.

SAMPLED: June 4, 1974

SAMPLE &
STATIO N N0.

74-9589 Center of harbor 30' Eknian grab, sediment dark gray, *.
HB-1O entrance -between $ludgeworms, leaves, coal, gravel ..

N & S breakwall

74-9590 600' S.W. of end of 30' Ekrnan grab, sediment dark grey &

HB-5 North breakwall at brown, leaves, sludgev.orms, clay,
harbor entrance stones

74-9591 800' S.W. of Nerth 25' ELnian grab, scdir-ent dark grey, ____

* HB-4 breakwall 600' 4. of mud, silt, sludceworms, clay
end of N. breakwall

74-9592 800' S.W. of N. break- 251 Ekman grab, sediment dark grey,
1B-3 wall 1600' N.1. of end sludgeworms, leaves, mud, silt.

of N. brcakwall

74-9593 850' S.W. of N. break- 19 Ekman grab, sediment dark grey w

HP-2 wall 2600' N.W. of end brown overlay, silt, leaves
of North breakwall

(\

A2-13

Awhi



L AK E

-Hl H.O N

Olei

HARSBfr BEAAC, -Gt

M~~~~~ ~ ~ ~ I I .. EVRNETLPOETO'AFC
MICHIGAN-OH1 DIST ITOFC



1,. ° .T

SEDIMENT EVALUATION

HARBOR: Harbor Beach

STATE: Michigan

SAMPLED: June 4i, 1974

EVALUATING MAX. ACCEPT. VALUES AT EACH STATION AS A OF DRY WT.
PARAMETER VALUES % HB-f0 HB-5 HB-4 HB-3 H5-2

Volatile Solids 6.0 6.19 5.33 6.34 7.98 7.02 K
Chemical Oxy. Demand 5.0 6.4 3.6 5.7 8.0 7.4

Total Kjel. NitroSen 0.10 0.26 0.17 0.24 0.31 0.27

Oil-grease 0.15 0.098 0.060 0.055 0.110 0.100

Mercury 0.0001 <0.00002 <0.00002 <0.00003 <0.00003 <0.00003

Lead 0.005 <0.0015 <0.0015 0.0025 <0.0015 <0.0015 .

Zinc 0.005 0.0120 0.0110 0.0094 0.0120 0.0110

Manganese None Available 0.0560 0.0290 0.0310 0.0410 0.0370

(-Nickel ., 0.0230 0.0200 0.0180 0.0280 0.0260

Total Phosphorus 0.045 0.045 0.G42 0.0560 0.0520

Phenolics --------------. 1 0 T R U N -------------------

Arsenic 0.0002 0.0908 0.0005 0.0008 0.0007

Barium <0.0060 '<0.0060 <0.0060 <0.0060 <0.0060

Cadmium 0.00081 0.00071 0.00076 0.00036 0.00083

Chromium 0.0049 0.0051 0.0040 0.0046 0.0037

Cobalt . 0.0035 0.0038 0.0030 0.0040 0.0034

Copper 0.0036 0.0024 0.0017 0.0016 0.0020

Iron 2.5 3.1 2.3 2.7 2.4
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HARBOR BEACH tACROINVERT[BPATES

DjpEPA ~ HB-2 HB-3 HR3-4. 4B-5 HB-10

Procladius sp. 16 4 11
Chironorius sp. 56 36 52 20 96
Tanytarsus sp. 56 32 36 62 64
Tibelos sp. 20 24
Cryptochlironornus sp. 4
Harnischia sp. 2

EPHEME ROPTE RA . I:

Caenls sp.2

OLICOCHAETA

Limnodrilus sp. 22.4 656 24+8 104 424
Tubifex sp. 16 44 12 8

AMPH IPODA

-imma rus fasciatus .2

A2-1 6
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GUIDELINES FOR THE POLLUTIONAL CLASSIFICATION

OF GREAT LAKES HARBOR SEDIMENTS

U.S. ENVIRONMENTAL PROTECTION AGENCY

REGION V

CHICAGO, ILLINOIS

April, 1977
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Guidelines lor the evaluation of Great l,:ekus harbor so din (.-,, bj: vd on

bulk sedimvot analysis, have been deve op-d b) legion V ,I Ih, !.S.

i"Llvironmentzi Protection Agency. flhese goidt lines, develol--l uder

th pressure: of the need to make immediare decisions reg,,rd-.i, tlit
disposal of dredged material, have not beci adequately relad to the.
impact of the sediments on the lakes and are considered inLt riil. guide-

lines until. more scientifically sound guidelines are develL.hped.

''le guidelines are based on the following facts and assuw,Lions:

i. Suuiiniunts that have been severely altered by 1h-c atLivities
of man are most likely to have adverse enviroimerltal i 1pu,:Ls.

'. The. v.;riability of the sampling and analyticai ,ni 1u'w is
such that the assessment of any sample must Ie based oi all factors
and not on any single parameter with the exception of mercury and

polychlorinated biphenyls (PCB's).

3. Oue to the documented bioaccumulation of ,iercur and PBC's,
rigid limitations are used which override all other considerations.

Sediments are classified as heavily polluted, moderately polluted, or

nonpolluted by evaluating each parameter measured again.;t the, sOiiS

shown below. The overall classification of the sample it, bastd on the
most predominant classification of the individual parameters. Addi-

tional factors such as elutriate test results, source of conLamillation
particle size distribution, benthic macroinvertebrate pol)ulations, color,

and odor are also considered. These factors are interrelated in a complex

manner and their interpretation is necessarily showewhat subjective.

The following ranges used to classify sediments from Great Lakes harbors
are based on compilations of data from over 100 different harbors since

1967.

NONPOLLUTED MODERATELY POLLUTED HEAVILY POLLUTED

Volatile Solids (%) <5 5 - 8 >8

COD (mg/kg dry weight) <40,000 40,000-80,000 >80,000

TKN " " " <1,000 1,000-2,000 >2,000

Oil and Grease <1,000 1,000-2,000 >2,000

(Hexane Solubles)

(mg/kg dry weight)

Lead (mg/kg dry weight) <40 40-60 >60

Zinc " " <90 90-200 >200

A2-18
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hL following supplementary ranges used to classify sediments from Great
Lakes harbors have been developed to the point where they are usable but
are still subject to modification by the addition of new data. These

ranges are based on 260 samples from 34 harbors sampled during 1974 and
1975.

NONPOLLUTED MODERATELY POLLUTED HEAVILY POLLUTED

,imionia (mg/kg dry weight) <75 75-200 >200

Cyanide " i t <0.10 0.10-0.25 >0.25

Phosphorus " " " <420 420-650 >650

Iron " " " <17,000 17,000-25,000 >25,000

Nicl.el " " " <20 20-50 >50

,manganese <300 300-500 >500

Arsenic <3 3-8 >8

CadmiuLI. I" * * >6

Chromiu " " -25 25-75 >75

Bari ," <20 20-60 >60

Copper <25 25-50 >50

*Lower limits nol 3tat i -iid

The gaidelinei sL.-,LI blAow for mercury and PCB's are based upon the best
available infonai,, au are subject to revision as new Iiforation
becomes; available.

liethylation of mercar,' :t levels > mg/kg has been documented (1,2). Methyl
mercury is directly ,vailable for bioaccumulation in the food chain.

Elevated PCL ],.vels in large fish have been found in all of the Great Lakes.
The accumulaticn pathways are not well understood. However, bioaccumulation
of i'CB's at luveis "i) mg/kg in fathead minnows has been documented (3).

Because of the Iknow.i bioaccumulation of these toxic compounds, a rigid
limitation is used. If the guideline values are exceeded, the sediments
are classified as polluted and unacceptable for open lake disposal no
matter what the other data indicate.

POLLUTED

Mtrcury > 1 mg/kg dry weight

Fotal PCB's > 10 mg/kg dry weight
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'rle pollutional classification of sediments with total PCB concentrations

between i.u mg/kg and 10.0 mg/kg dry weight will be determined on a

case-by-case basis.

a. Llutriate test results.

The eltLtriate test was designed to simulate the dredging and disposal

process . In the test, sediment and dredging site water are mixed in

the ratio tf 1:4 by volume. The mixture is shaken foL 30 minutes,

allowud to settle for 1 hour, centrifuged, and filtered through a 0.45

p filter. The filtered water (elutriate water) is then chemically

analyzed.

, sawple of the dredging site water used in the elutriate test is

filtered through a 0.45 P filter and chemically analyzed.

A coopari, ol the elutriate water with the filtered drudging ,site

water for Iik,. coistituents indicates whether a Co'iStitseLut was or was

not releaskd ii tile test.

'the vaise of ulutriate test results are limiteu Ie; ovwrall pot iutio.-iJ
classificzit ton because they reflect only immediate leluase i.o tile %,'atL

colui.n unoer acrobic and near neutral pH conditions. However, tlutilatu

test results c.n be used to confirm releases of toxic atrials ant to

influence decisions where bulk sediment results are marginal between tw.o
classifications. If there is release or non-release, particularly of a

more toxic constituent, the elutriate test results can shift the classi-

fication tkward the more polluted or the less polluted range, respectively.

b. Sot ce of sediment contamination.

In many cases the sources of sediment contamination are readily apparent.

Sediments reflect the inputs of paper mills, steel mills, sewage discharges,

and heavy industry very faithfully. Many sediments may have moderate or

high concentrations of TKN, COD, and volatile solids yet exhibit no evidence

of man made pollution. This usually occurs when drainage from a swampy

area reaches the channel or harbor, or when the project itself is located

in a low lying wetland area. Pollution in these projects may be considered

natural and some leeway may be given in the range values for TKN, COD, and

volatile solids provided that toxic materials are not also present.

c. Field observations.

Experience has shown that field observations are a most reliable indi-

cator of sediment condition. Important factors are color, texture, odor,

presence of detritus, and presence of oily material.

Color. A general guideline is the lighter the color the cleaner the

sediment. There are exceptions to this rule when natural deposits have a

darker color. These conditions are usually apparent to the sediment

sampler during the survey.

A.-:10



Texture. A general rule is the finer the material the more polluted

it is. Sands and gravels usually have low concentrations of pollutants

while silts usually have higher concentrations. Silts are frequently

carried from polluted upstream areas, whereas, sand usually comes from

lateral drift along the shore of the lake. Once again, this general rule
can have exceptions and it must be applied with care.

Odor. This is the odor noted by the sampler when the sample is collected.
Ilese odors can vary widely with temperature and observer and must be used

carefully. Lack of odor, a beach odor, or a fishy odor tends to denote

cleaner samples.

Detritus. lictritus may cause higher values for the organic parameters

COD, TKIN, and volatile solids. It usually denotes pollution from natural

sources. Note: 'lle determination of the "naturalness" of a sediment
depends upon the establishment of a natural organic source and a lack of

i-'an made pollution sources with low values for mietals and oil and grease.
The presence of detritus is not decisive in itself.

Oily material. This almost always comes from industry or shipping
activities. Samples showing visible oil are usually highly contaminated.

If chemical results are marginal, a notation of oil is grounds for
declaring the sediment to be polluted.

d. Benthos.

Classical biological evaluation of benthos is not applicable to harbor

or channel sediments because these areas very seldom suppolt a well balanced
population. Very high concentrations of tolerant organismIts indicate
organic contamination but do not necessarily preciude o1( 1,11,C disposal

of the sediments. A moderate concentration of oligocla,, V other

tolerant organisms frequently characterizes an accuptabI ,.rlLe. IniC

worst case exists when therc is a comp Jett lick t;r \' . , iii i,d number

of organisms. :hii may indjcatL a toc. coa dition.

In additio ,, biological restilts must be in t rpret,', iio li;,it of the

habitat provided in the harbor or channel. Drifiti; sand cnin b *I vry

harsh habi tat wichi may support tiniv t few organisms. Si]t mater ;al, on
the other hand, ,istally provides i ,ood habitat for sludgoworms, leechis,
fingernail clar:;, ,,nd perhaps, aiphipods. ILiterial that is tVrequentlv
disturbed by shi p'- propellers provides a poor habitat.

A.)- I

.. - b



REFERENCES

1. Jensen, S., and Jernelov, A., "Biological Methylation of Mercury in
Aquatic Organisms," Nature, 223 August 16, 1969 pp 753-754.

2. Magnuson, J.J. Forbes, A., and Hall, R., "Final Report - An Assessment
of the Environmental Effects of Dredged Material Dispersal in Lake
Superior - Volume 3: Biological Studies," Marine Studies Center,
Univer!ity of Wisconsin, Madison, March, 1976.

3. Halter, M.T., and Johnson, H.E., "A Model System to Study the Release
of PCB from Hydrosoils and Subsequent Accumulation by Fish," presented
to American Society for Testing and Materials, Symposium on Aquatic
Toxicology and Hazard Evaluation," October 25-26, 1976, Memphis,
Tennessee

A2 -2?



I

DEPARTMENT OF NATURAL RESOURCES

WATER RESOURCES COMMISSION

GENERAL RULES

Filed with Secretary of State, November 27, 1973

These rules take effect 15 days after filing with the Secretary of State

(By authority conferred on the water resources commission by sections

2 and 5 of Az. !io. 245 of the Public Acts of 1929, as amended, being

sections 323,2 and 323.5 of the Michigan Compiled Laws.)

Part 4. Water Quality Standards, is added to the General Rules of the

commission ti read as follows:
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PART 4. WATER QUALITY STANDARDS

R 23.1041. Purpose

Rule 1041. It is the purpose of the water quality standards as
prescribed by these rules to establish water quality requirements applicable
to the Great Lakes, their connecting waterways and all other surface waters
a: the state, which shall protect the public health and welfare, enhance and
maintain the quality of water, serve the purposes of U'nited States Public
Law 92-500 and the commission act; and which shall protect the quality of
waters for recreational purposes, public and Industrial water supplies,
agriculture uses, navigation and propagation of fish, other aquatic life and

,: dlffe

R 323.1043. Definitions A to N.

Rule 1043. As used in this part:

(a) "Agricultural water use" means a use of water for agricultural
purposes, including but not limited to livestock watering, irrigation and

crop spraying.

(b) "Applic~tion factor" means a numerical factor applied to the
7%1, or conc'entration producing other effect end points to provide the
aoncentration of a toxic substance that would be safe for test organisms in

the waters of the state.

> )"Best practicable waste treatment technology for control of total
niosphc-us" means chemical-physical or chemical-physical-biological treatment
processes, including but not limited to treatment with aluminum salts, iron
salts or lime in conjunction with appropriate coagulant chemicals, settling
or filtration or both, with operation and management of the treatment

facilities and the process to achieve optimum phosphorus removal rates, or
equivalent treatment.

(d) "Anadromous salmonids" means those trout and salmon which ascend

streams to spawn.

(e) "Coldwater fish" means thcse fish species whose populations thrive
in relatively cold water, including but not limited to trout, salmon, whitefish
and cisco.

(f) "Connecting waterways" means the St. Marys river, Keweenaw waterway,
Detroit river, St. Clair river and lake St. ClP-

(g) "Designated use" means a use of the waters of the state as established
by these rules, including but not limited to industrial, agricultural and
public water supply; recreation; fish, other aquatic life and wildlife; and
navigation.

(h) "D;.o-olved oxygen" means the amount of oxygen dissolved in water,

komOnly expressed as a concentration in terms of milligrams per liter.

'... 1Di!solved -olids" means the amount of materials dissolved in

4ater -nmonly expressed as a concentration in terms of milligrams per liter.

~I



(J) "Efflut:.:" mean- a wostewoter claniorged rro-. a point bource tu tX

waters of the state.

(k) "Fecal coliform" means a typo of coliiforu bacteria found in the

intestinal tract of humans and other warm-blooded animals.

(1) "Fish, other aquatic life and wildlife use" means the use of the

waters of the state by fish, other aquatic life and wildlife for any life

history stage or activity.

(M) "Industrial water supply" means a water source not protected for

public water supply and intended for use in commercial or industrial application,,

and non-contact food processing.

(n) "Mixing zone" means a region of a water bk-dy which receives a
wastewater discharge of a different quality than the receiving waters, and
within which the water quality standards as prescribed by these rules do not

apply.

(o) "Natural water temperature" means the temperature of a body of
water without an influence from an artificial source, or a temperature as

otherwise determined by the commission.

R 323.1044. Definitions P to W

Rule 1044. As used in this part:

(a) "Palatability" means the state of being agreeable or acceptable
to the senses of sight, taste or smell.

(b) "Plant nutrients" means those chemicals, including but not limited

to nitrogen and phosphorus, necessary for the growth and reproduction of
aquatic rooted, attached and floating plants, fungi or bacteria.

Cc) "Point source" means a discernible, confined ane discrete conveyance,
from which wastewater is or may be discharged to the wate:s of the state

including but not limited to a pipe, ditch, channel, tunnel, conduit, wcll,
discrete fissure, container, concentrated animal feed~ng operation or vessel
or other floating craft.

(d) "Public water supply" means a surface raw water source which, after
conventional treatment, will provide a safe, clear, potable and aesthetically

pleasing water for uses which ;nclude but are not limited to human consumption,
food processing and cooking and as a liquid ingredient in foods and beverages.

(e) "Raw water" means the waters of the state prior to any treatment.

(f) "Receiving waters" means the waters of the state into which an

effluent is or may be discharged.

(g) "Sanitary sewage" means treated or untreated wastewaters which

contain human metabolic and domestic wastes.

(h) "Standard" means a definite numerical value or narrative statement
promulgated by the commission to enhance or maintain water quality to provide
__r a,. fully protect a designated use of the waters of the state.



I) Su pen.,i - "Ids" mua:;s the ,runTL ,* r.at t, : '0p1 :dI,: water
LomOMonly expressed as a concentration in term.s of mi 'lr-ms per liter.

(J) "TL," means median tolerance limit which is the koncentration of

a test material in a suitable diluent at which 507 of the exposed organisms
survive for a specified period of exposure.

(k) "Total body contact recreation" means an activity where the
ht:rran Lodv may come Into direct (ontact with water to the point of complete
submergence, Including but not limited to activities such as swimnning, water

skiing and skin diving.

(1) "Toxic substance" means a substance of unnatural origin, except

heat, in concentrations or combinations which are or may become harmful to
plant or animal life.

(m) "Warmwater fish" means those fish species whose populations thrive

in relatively warm water, including but not limited to bass, pike, walleye
and panfish.

(n) "Wastewiter" means liquid waste ieaulting from commercial, municipal
and domestic operations and industrial processes, including but not limited to
cooling and condensing waters, sanitary sewage and industrial waste.

(o) "Wators of the state" mean; the Great Lakes, their connecting
waterways, all inland lakes, rivers, streams, impoundments, open drains and
other surface watercourses within the confines of the state, except drainage

ways and ponds used solely for wastewater conveyance, treatment cr control.

R 323.1050. Suspended solids.

Rule 1050. All waters of the state shall contain no unnatural turbidity,
color, oil films, floating solids, foams, settleable solids or deposits in
quantities which are or may become injurious to any designated use.

R. 323.1051. Dissolved solids.

Rule 1051. (1) The addition of any dissolved solids shall not exceed
concentrations which are or may become injurious to any designated use. Point
sources containing dissolved solids shall be considered by the commission on
a case-by-case basis and increases of dissolved solids in the waters of the
state shall be limited through the--pplication of best practicable control
technology currently available as prescribed by the administrator of the
United States environmental protection agency pursuant to section 304 (b)
of United States Public Law 92-500, except that in no instance shall total
dissolved solids in the waters of the state exceed a concentration of 500
milligrams per liter as a monthly average nor more than 750 milligrams
per liter at any time, as a result of controllable point sources.

(2) In addition to the standards prescribed by subrule (1), waters of
the state used for public water supply shall, at the point of water intake,
not exceed th,- permlss ible inorganic and organic chemicals criteria for raw
public water :;upplv in "Report of the National Technical Advisory Committee
to the Secretary of the Interior, Water Quality Criteria, 1968", except
chlorces. For the Great Lakes and connecting waters, chlorides shall, at
the polnC of water Intake, not exceed 50 milligrams per liter as a monthly
'e"">,' ior all other waters of the state, chlorides shall, at the point of
,.ter . , nor exceed K5 milligrams per liter as a monthly average.
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R 323.1053. Hydrogen ior. concentration.

Rule 1053. The hydrogen i.r, cot;centration expressed as pH uhall be
maintained within the range of 6 5 Lo 8.8 in all waters of the state except
as otherwise prescribed by rule 1080. Any artificially induced variation in
the natural pH shall remain within this range and shall not exceed 0.5 units
of pH.

R 323;1055. Taste and odor producing substances.

Rule 1055. The waters of the state shall contain no unnatural substances
:oncentrations which are or may b1come injurious to their use for public,

industrial or agricultural water supplv, or in concentrations which lower the
palatability of fish as measured by test procedures acceptable to the commission.

R 323.2057. Toxic substances

Rule 1057. (1) Toxicity of undefined toxic substances not specifically
included in subrules (2) and (3) shall be determined by development of 96
hour T:,m's or other appropriate effect end points obtained by continuous-
flow or in situ bioassays using suitable test organisms. Concentrations of
undefined toxic substances in the witers of the state !ihail not exceed safe
concentrations as determined by appLying an application factor, based on
knowledge of the behavior of the tocic substances and the organisms to be
protected in the environment, to th! TLm or other appropriate effect end point.

(2) For all waters of the stat2, unless on the basis of recent information
a more restrictive limitation is rejuired to protect a designated use,
concentrations of defined toxic substances, including heavy metals, shall be
limited by application of the toxic substances recommendations contained in
the chapter on Freshwater Organisms, "Report of the National Technical Advisory
Committee to the Secretary of the Interior, Water Quality Criteria, 1968", or
by application of any toxic effluent standard, limitation or prohibition
promulgated by the administrator of the United States environmental protection
agency pursuant to section 307 (a) of the United States Public Law 92-500,
whichever is more restrictive.

(3) In addition to the standards prescribed in subrules (I) and (2),
waters of the state used for public water supply shall, at the point of water
Intake, not exceed the permissible Inorganic and organic chemicals
criteria for raw public water supply in "Report of the National Technical Advisorv
Committee to the Secretary of the Interior, Water Quality Criteria, 1968", except
that chlorides shall be limited to the same extent as prescribed by rule 1051(2).

R 323.1058. Radioactive substances.

Rule 1058. The control and regulation of radioactive substances discharged
to the waters of the state shall be in accordance with and subject to the
criteria, standards or requirements prescribed by the United States atomic
energy commission as set forth in the applicable Code of Federal Regulations,
Title 10, Part 20.

R 323.1060. Plant nutrients.

Rule 1060. Nutrients originating from domestic, industrial, municipal
do, :tic animal icources shall be limited to the extent necessary to prevent

.t imulation of growths of aquatic rooted, attached and floating plants, fungi
,r bacteria which are or may become Injurious to the designated uses of the
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waters of the state. Phosphorus which is or may readily become available as

a plant nutrient shall be controlled from point source discharges by the

application of methods utilizing best practicable waste treatment technology

for control of total phosphorus, with the goal of achieving a monthly average

effluent concentration of one milligram per liter as P.

R 323.1062. Fecal coliform.

Rule 1062. (1) Waters of the state protected for total body contact

recreation shall contain not mor2 than 200 fecal coliforma per 100 milliliters;

and all other waters of the state shall contain not more than 1,000 fecal

coliforms per 100 milliliters. These concentrations may be exceeded if due

to uncontrollable non-point sources.

(2) Compliance with the fecal coliform standards prescribed by subrule

(1) shall be determined on the basis of the geometric average of any series

of 5 or more consecutive samples taken over not more than a 30-day period.

R 323.1064. Dissolved oxygen; Great Lakes, connecting waterways and inland

streams.

Rule 1064. A minimum of 6 milligrams per liter of dissolved oxygen in

all Great Lakes and connecting waterways shall be maintained and, except for

inland lakes as prescribed in rule 1065, a minimum of 6 milligrams per liter
of dissolved oxygen shall be maintained at all times in all inland streams

designated by these rules to be protected for coldwater fish. In all other

waters, except for inland lakes as prescribed by rule 1065, a minimum of 5

milligrams per liter of dissolved oxygen shall be maintained as a daily

average and no single value shall be less than 4 milligrams per liter in

waters naturally capable of supporting warmwater fish.

R 323.1065. Dissolved oxygen; inland lakes.

Rule 1065. (1) The following standards for dissolved oxygen shall

apply to inland lakes capable of supporting coldwater fish:

(a) In warmwater inland lakes with little water exchange which are
capable of sustaining a cold stratum of well-oxygenated water throughout the

summer above a hypolimnion with very little oxygen, a minimum of 6 milligrams
per liter of dissolved oxygen shall be maintained throughout the epilimnion

and the upper one-third of the thermocline during the entire summer stagnation

period. At all other times, the dissovled oxygen concentration shall be

maintained at natural levels.

(b) In inland lakes capable of sustaining hibh oxygen values throughout the

hypolimnion during periods of stagnation, dissolved oxygen concentrations
greater than 6 milligrams per liter shall be maintained throughout the entire

lake.

(c) In inland lakes which serve a principal anadromous fish migration

routes, dissolved oxygen concentrations greater than 5 milligrams per liter
shall be maintained throughout the epilimnion and the upper one-third of the

thermocline in stratified lakes throughout periods of fish migration. In
unstratified lakes, dissolved oxygen concentrations greater than 5 milligrams
ntr 'Iter qhall be maintained throughout the entire lake during periods of

fish migrt ion.
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(d) In shallow, unstratified col iwater inland lakes, dissolved oxygen

concentrations greater than 6 milligroas per liter shall be maintained throughout
the entire lake.

(2) The following standari for dissolved oxygen shall apply to inland

lakes capable of supporting warmwater fish.

(a) In warmwater lakes with little water exchange, dissolved oxygen
concentrations greater than 5 milligrams per liter shall be maintained throughout
the epilimnion and the upper one-third of the thermocline during the entire
summer stagnation period. At all other times, dissolved oxygen concentrations
shall be maintained at natural levels.

(b) In warmwater lakes with a high rate of water exchange, dissolved
S:ygen concentrations greater than 5 milligrams per liter shall be maintained
throughout the epilimnlon and the upper one-third of the thermocline during
the summer stagnation period. At all other times, dissolved oxygen concentrations
greater than 5 milligrams per liter shall be maintained except in areas where
natural oxygen depressions occur.

R 323.1069. Temperature; general considerations.

Rule 1069. (1) In all watere of the state, the points of temperature
measurement normally shall be in the surface 1 meter; however, where turbulance,
sinking plumes, discharge inertia or other phenomena upset the natural
thermal distribution patterns of receiving waters, temperature measurements
shall be required to identify the spatial characteristics of the thermal
profile.

(2) Monthly maximum termperatures, based on the ninetieth percentile
occurrence of natural water temperatures plus the increase allowed at the edge
of the mixing zone and in part on long-term physiological needs of fish, may
be exceeded for short periods when natural water temperatures exceed the
ninetieth percentile occurrence. Temperature increases during these periods
may be permitted by the commission, but in all cases shall not be greater than
the natural water temperature plus the increase allowed at the edge of the mixing
zone.

(3) Natural daily and seasonal temperature fluctuations of the receiving
waters shall be preserved.

R 323.1070. Temperature; Great Lakes and connecting waterways.

Rule 1070. (l) The Great Lakes -nd connecting waterways shall not receive
a heat load which would warm the receiving water at the edge of the mixing zone
more than 3 degrees Fahrenheit above the existing natural water temperature.

(2) The Great Lakes and connecting waterways shall not receive a heat
load which would warm the receiving water at the edge of the mixing zone to
temperatures in degrees Fahrenheit higher than the following monthly maximum
temperatures:

(a) Lake Michigan north of a line due west from the city of Pentwater:

J F M A M J J A S 0 N D

40 40 40 50 55 70 75 75 75 65 60 45

(b) .,tke Michigan south of a line due west from the city of Pentwater:

J F M A m - J . A S 0 N D

45 45 45 55 60 70 80 80 80 65 60 50
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(c) Lake Superior and the St. Marys River:

J F M A M 3 3 A S 0 N D
38 36 39 46 53 61 71 74 71 61 49 42

(d) Lake Huron north of a line due east from Tawas Point:

J F M A M J J A S 0 N D
40 40 40 50 60 70 75 80 75 65 55 45

(e) Lake Huron south of a line due east from Tawas Point, except Saginaw bv:

J F M A M J J A S 0 N D
40 40 40 55 60 75 80 80 80 65 55 45

(f) Lake Huron, Saginaw bay:

n F M A M 3 J A S 0 N D
45 45 45 60 70 75 80 85 78 65 55 45

(g) St. Clair river:

I F M A M J J A S 0 N D
4U 40 40 50 60 70 75 80 75 65 55 50

(h) Lake St. Clair:

J F M A M J J A S 0 N D
40 40 45 55 70 75 80 83 80 70 55 45

Wi) Detroit river:

J F M M 3 J A S 0 N D
40 40 45 60 70 75 80 83 80 70 55 45

(1) Lake Erie:

3 F M A M 3 J A S 0 N D
45 45 45 60 70 75 80 85 80 70 60 50

R 323.1072. Temperature: inland lakes, general standards.

Rule 1072. Inland lakes shall not receive a heat load which would:

(a) Increase the temperature of the thermocline or hypolimnion or
decrease the volume thereof.

(b) Increase the temperature of the receiving waters at the edge of
the mixing zone more than 3 degrees Fahrenheit above the existing natural
water temperature.

(c) Increase tho temperature of the receiving waters at the edge of the
mixing zone to temperatures greater than the following monthly maximum
temperatures:

J F M A M 3 J A S 0 N D
45 45 50 60 70 75 80 85 80 70 60 50
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R 323.1073. Temperature; inland lakes, anadromous salmonid migrations.

Rule 1073. Warmwater inland lakes which serve as principal migratory
routes for anadromous salmonids shall not receive a heat load during periods
of migration at such locations and in a manner which may adversely affect

salmonid migration or raise the receiving water temperature at the edge of
the mixing zone more than 3 degrees Fahrenheit above the existing natural

water temperature.

R 323.1074. Impoundments.

Rule 1074. (1) River and stream standards as prescribed by rule 1075
shall apply to all impoundments.

(2) The commission shall determine, when necessary, whether a body of
water shall be considered as an inland lake or an impoundment for the purpose
of these rules. This determination shall be made partially on the basis of
aquatic life resources to be protected.

R 323.1075. Temperature; riverq and streams.

Rule 1075. (1) Rivers and streams naturally capable of supporting
coldwater fish shall not receive a heat load which would:

(a) Increase the temperature of the receiving waters at the edge of the
mixing zone more than 2 degrees Fahrenheit above the existing natural water
temperature.

(b) Increase the temperature of the receiving waters at the edge of
the mixing zone to temperatures greater than the following monthly maximum
temperatures:

I F M A M J i A S 0 N D
38 38 43 54 65 68 68 68 63 56 48 40

(2) Rivers and streams naturally capable of supporting warmwater fish

shall not receive a heat load which would warm the receiving water at the edge
of the mixing zone more than 5 degrees Fahrenheit above the existing natural
water temperature.

(3) Rivers and streams naturally capabj.e of supporting warmwater fish
shall not receive a heat load which would warm the receiving water at the edge
of the mixing zone to temperatures greater than the following monthly maximum
temperatures:

(a) Rivers and streams north of a line between Bay City, Midland, Alma
and North Muskegon:

J F M A M i i A S 0 N D
38 38 41 56 70 80 83 81 74 64 49 39

(b) Rivers and streams south of a line between Bay City, Midland, Alma
and North Muskegon, except the St. Joseph river:

J F M A M i J A S 0 N D
41 40 50 63 76 84 85 85 79 68 55 43
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(c) St. Joseph river:

J F M A M 3 J A S 0 N D

50 50 55 65 75 85 85 85 85 70 60 50

(4) Non-trout rivers and streams that serve as principal migratory routes

for anadromous salmonids shall not receive a heat load during periods of

migration at such locations and in a manner which may adversely affect salmonid

migration or raise the receiving water temperature at the edge of the mixing

zone more than 5 degrees Fahrenheit above the existing natural water temperature.

R 323.1080. Special conditions

Rule i080. To be consistent with the agreement between the United States

of America and Canada on Great Lakes water quality effective April 15, 1972,

the following conditions shall apply to the Michigan waters of the Great Lakes

and their connecting waterways:

(a) Values of pH shall not be outside the range of 6.7 to 8.5.

(b) In Lake Erie, the level of total dissolved solids shall not be

greater than 200 milligrams per liter.

(c) Filtrable iron shall not be greater than 0.3 milligrams per liter.

R 323.1082. Mixing zones.

Rule 1082. (1) A mixing zone to achieve a mixture of a point source

discharge with the receiving waters shall be considered a region in which
organism response to water quality characteristics is time-dependent. Exposure

in mixing zones shall not cause an irreversible response which results in
deleterious effects to populations of important aquatic life and wildlife.

As a minimum restriction the toxic substance 96 hour TLm for important species

of fish or fishfood organisms shall not be exceeded in the mixing zone at any

point inhabitable by these organisms, unless it can be demonstrated to the
commission that a higher concentration is acceptable. The mixing zone at
any transect of a stream shall contain not more than 25% of the cross-sectional
area or volume of flow of the stream or both unless it can be demonstrated to

the commission that designation of a greater area or volume of streamflow will
allow passage of fish and fishfood organisms so that effects on their immediate
and future populations are negligible or not measureable. Watercourses or

portions thereof which, without one or more point source discharges, would have
no flow except during periods of surface runoff may be considered as a mixing
zone for a point source discharge. For Lake Michigan, mixing zones shall not
exceed a defined area equivalent to that of a cUrcle of radius of 1,000 feet
unless the discharger can demonstrate to the commission that the defined area

for a thermal discharge is more stringent than necessary to assure the
protection and propagation of a balanced indigenous population of aquatic life
and wildlife in the receiving water.

(2) All mixing zones established by the commission pursuant to subrule

(1) shall be determined on a case-by-case basis.

R 323.1090 Application of water quality standards.

RulC 1090. (;) The water quality standards prescribed by these rules

for t e v,' 'uous designated uses &f the waters of the state apply to receivingA. - 3!



waters and are not to be consiriered applicable to wastewater effluents. Tie water
quality standards shall not apply within defined mixing zones, except for those
standards prescribed in rule 1050 for settleable solids, deposits,, floating 80oids
and oil films.

(2) The accepted design strtamflow to which the water quality standards
as prescribed by these rules shal) apply are those equal to or exceeding the
10-year recurrance of a minimum low flow average of 7-day duration, except
where the commission determines that a more restrictive application is necessary
to protect a particular designated use.

R 323.1091. Designated use interruption.

Rule 1091. Protection of the waters of the state designated for total
body contact recreation by the water quality standards prescribed by these
rules may be subject to temporary interruption during or following flood
conditions or uncontrollable accidents to a sewer or wastewater treatment
system. In the event of such an occurrence, full public notice thereof shall
be served by the commission to those affected thereby and immediate corrective
action shall be required by the commission.

R 323.1092. Dredging.

Rule 1092. The water quality standards prescribed by these rules shall
not apply to dredging or construction activities within water areas where
such activities occur or during the periods of time when the after effects of
dredging or construction actLvities degrade water quality within such water
areas, if the dredging operations or construction have been authorized by the
United States army corps of engineers or the department. The water quality

standards shall apply, however, in non-confined water areas utilized for the
disposal of spoil from dredging operations, except within spoil disposal sites

R 323.1096. Determinations of compliance.

Rule 1096. Analysis of the waters of the state to determine compliance
with the water quality standards prescribed by these rules shall be made
according to procedures outlined in the current edition of "Standard Methods
for the Examination of Water and Wastewater" as published jointly by the
American Public Health Association, the American Water Works Association
and the Water Pollution Control Federation, or other methods prescribed
or approved by the commission and the United States environmental protection
agency.

R 323.1097. Chemical applications.

Rule 1097. The application of chemicals for water resource management
projects in accordance with and subject to state statutory provisions Is not

subject to the standards prescribed by these rules, but all projects shall be
reviewed and approved by the commission prior to chemical applications.

R 323.1098. Nondegradation and water quality improvement.

Rule 1098. (1) Waters of the state in which the existing water quality
is better than the water quality standards prescribed by these rules on the
daL.. when the stan~dards become effective, shall not be lowered in quality by
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action of the commission unless and until it has been affirmatively demonstrated
to the commission that a change in quality will not become injurious to the
public health, safety or welfare; or become injurious to domestic, commercial,
I;Idustrial, agricultural, recreational or other uses which are being made of
.e waters; or become injurious to livestock, wild animals, birds, aquatic
life or plants, or the growth or propagation thereof be prevented or injuriously
a 'fected; or whereby the value of fish or game may be destroyed or impaired,
aind that a lowering in quality will not be unreasonable and against the public
interest in view of the existing conditions in any waters of the state.

(2) Waters of the state which do not meet the water quality standards
prtscribed by these rules shall be improved to meet those standards. Where
t'~c water quality of certain waters of the state do not meet the water
quality standards as a result of natural causes or conditions, no further
reduction of water quality by controllable point and non-point sources
shall be permitted.

R 323.1100. Designated uses, general.

Rule 1100. (1) As a minimum, all waters of the state shall be protected
for agricultural uses, navigation, industrial water supply, public water
supply at the point of water intake, warmwater fish and partial body contact
recreation.

(2) All waters of the state designated as trout streams by the director
of the department pursuant to section 8 of Act No. 165 of the Public Acts of 1929,
as amended, being section 301.8 of the Michigan Compiled Laws, shall be protected
for coidwater fish.

(3) All inland lakes designated or managed as trout lakes by the department
and the Great Lakes and their connecting waterways shall be protected for
coldwater fish.

R 323.1105. Multiple designated uses.

Rule 1105. When a particular portion of the waters of the state is
designated for more than 1 use, the most restrictive water quality standards
for one or more of those designated uses shall apply to that portion.

R 323.1110. Designated uses, total body contact recreation.

Rule 1110. (1) The following waters of the state, except in mixing zones
prescribed by the commission, shall be protected for total body contact
recreation:

(a) All Great Lakes and their connecting waterways.

(b) All inland lakes, including but not limited to those connected to the

Great Lakes.

(2) The following rivers and streams and their tributaries, except in
IJxing zones as prescribed by the commission, shall be protected for total body

contact recreation:

(a) All rivers and streams located in the Upper Peninsula.



(b) All rivers and streams located north of, but not including, the
Grand and Saginaw river basins.

R 323.1115. Designated uses, impoundments and portions of streams.

Rule 1115. (1) The following impoundments and portions of streams shall
be protected for total body contact recreational use:

Name Water Impounded County Location

(a) Ada Lake Thornapple River Kent From head of Ada
Dam, T. 7 N., R. Qj W.
Sec. 34 upstream to
headwaters of Cascade
Lake (48th Street).

(b) Belleville Lake Huron River Wayne T. 3 S., R. 8 E.,
Sec. 19 downstream to
T. 3 S., R. 8 E.,
Sec. 24.

(c) C. S. Mott Lake Flint River Genesee T. 8 N., R. 7 E.,
Sec. 11, 12, 15, 16,
21.

(d) Caley Pond Farmer Creek Lapeer T. 6 N., R. 9 E.,
Sec. 12 and 13.

(e) Cascade Lake Thornapple River Kent Included in Ada
Lake Area

(f) Fallasberg Dam Flat River Kent T. 7 N., R. 9 W.,
Sec. 24, 25, 26.

(g) Ford Lake Huron River Washtenaw T. 3 S., R. 7 E.,
Sec. 14, 15, 16, 21,
22, 23, 24

(h) Geddes Pond Huron River Washtenaw T. 2 S., R. 6 E.,
Sec. 26, 35, 36.

(i) Grand River Grand River Ottawa Eastmanville
(not Impounded) T. 7 N., R. 14 W.,

Sec. 10, downstream
to 160th Avenue.

(J) Grand River Grand River Kent Plainfield Road
(not impounded) bridge downstream to

lower limits of
Comstock Riverside
Park, T. 8 N., R. 11 W.
S&n. 31.

,(!k) Holloway Reservoir Flint River Genesee T. 8 N., R. 8 E.,

Sec. 1, 2, 11, 12. 11.
T. 8 N., R. 9 E.,
Sec. 7, 8, 17, 18.
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R 323.1116. Availability of documents.

Rule 1116. Documents referenced in rules 1057 and 1096 may be obtained
at current costs as listed as follows:

(a) "Report of the National Technical Advisory Comittee to the Secretary
of zhe Interior, Water Quality Criteria, 1968" may be obtained from the
Superintendent of Documents, U. S. Government Printing Office, Washington, D.C.
20402, at a cost of $3.00.

(b) "Standard Methods for the Examination of Water and Wastewater" may
be obtained from the American Public Health Association, 1015 Eighteenth Street,
N.W., Washington, D. C., 20036, at a cost of $35.00.
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APPENDIX 3

Miscellaneous Environmental Information
Supplied by the Applicant
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PE rujucct .:hriiG *

July 24 , 1986

DISCHAt'RGE FROM THE DISPOSAL ARNEA INT'O LAK HRON

The dredo;ed disposal facility is desio-nt2J to retain the

dredgin slurry for a period of ti;-.e to ;0r:-it settli:ne of

the solid maitorial. The sett1rn ic ihn hcn a

be varied: I-v rliSinCa Or lowerj0r.a- the hih rtow

boards. ':he facil1ity is desi: 22e0J to, rmeet a rco :e.tr

quality stand ard of 30 millirt of 0:o tal oenc sor:

per liter of deca-nt wa-ter. Th is is a cl-"nrr.nin coil, e 02o

similar DECO projects andi wil 1 cn o idU a ,.

heiq~ht of the wei r J!ur nc prtnoen

To evaluate the cher,,istrv of the f~ca~ewtrro,-,

the disposal facility, 1laboratory ana lv.scs we d Of the,

liquid portion of tesettled! slurry'etr~o rc a :.xo-

of tat) water :In.i satnipus of th',_ pro> 5Ji tr&

(sedimentsa ls) Tseritre reOi :uto rc*..

the proportionu x;ece durino; the !,,1 <C ooorti h

chemical anal%-res i-.dicated that1i the . noir:,ini c oei

arsenic, 111r'u eaad :c-ercar'. ~r rsn n ao

below these spnecif iei in Micll ;,an dr I~c ,I. wa ,1 ,iter L starda ra j,

W i ch ii an Safe(- j. Dr, k i rn W ~t e r 7Ac:t 39 9 C) Oth eri een s

tested for a :.J fc. and to) be pre :;en t iTnc IU,1.e- copper t i0ro1
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ma, anets, nickul zinc, nitro,,:en (: ui~ ituzc oa

Kjoldahl), phc's hate (total). Thus pr,.sent studIies indoicate

that thle chlemical quality of the dischar.c water expccted

from the dredce diposai, facility w_,ll not 1bo uetrimental.

Whe dscaruawaLer rue1:,heS LaIke iur-1n it will be

mixed with tile Lakle resultin - inl furtner illution.

The quality of water- Lcir,: fiuha ::. tlhe d~redge~d

facility wi11 be, 3:o~ae nd if thle tQAtiuserd 5IS

exceeds uli:nes o! currc.t, actG' i. ~ r wi1ll be

raised to all'cw for a longer periodi of bfr

dischar,,c. The overflow will :o;tc:1toantx'

suse:~c": so: icd S, '.:, il cr:YCe5, Ad ~ .t~nz

specifiedu 212> kcord u n fS l wih 26Ac w

includeprvi in to ston'- work, to insar-e 0:lt o ich~:c

Pffluent. "D adJverse effect of thle dich, c aters cn the

municipal iie re.a arlbor eahis Ln* ci-pated.



HARDING-LAW -,0N A'SOC.ATIS

T!hC r2t t 
ILA 1 : :

july 24, i

DISCU';SION OF EN VIPO. MRN-TAI, C "C .7

HYDROLOGIC CCNDI1TI ,S

I. Desiqn Assumptions

HydroIogic studies were perform.ed to evaluate the

impact of the proposed construction of the crece l

facility on the surface drainage and flooding c,- racturistcs

of the lowland area. Analyses were made of thu LrtiT0

floodinc prior to construction and following cc:.at ( iCn

for the following conditions: 1 year, 10 yair, 25 50r, 50

year, 100 year, and 500 year frequency stng 4,c

duration; uncder wet moistume conditios. 'he y 24-

hour event was chosen to jive an idi1 Ct i C t2 L 2 .a t2:s

which can b-e exuected under normal ccrnditicns. The 50 year,

24-hour event data are u.-;ually used for doi e uj- , .ses,

and the 100 year, 24-hour event is noii:.illv car'L ULde1 to be

a worst-case situation. Ten yecar and 25 x jr, 24-hour

events re usual y i cu Ld to establib sa b.e interIediate

relat ion;hips. For desi '7n jxroses th I looJinc e\'Vent

consistlnc, of a 50 year fucuency, 24-hour storm, unde r w- t

: ~moisture conditions w. c...ud. The area ,available_ for

temporary stora;e of flood waters will he i duced from

approximrately 120 acres to 55 acres after construction: of

the facility. hlo;,ever, the design of the fociility is sucr.

th,it it vii i ,c i.. some of the droj nae from th' upa:1d

A 3-),
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HARDING-LAWSON ASSOCIATES

area that currently discharges into the lowland and at wall

intercept all of the precipitation that norndlly falls o,

the 65 acre site. The net result after construction will be

a slight increase in flood level in the remaining portion of

the lowland but a slight decrease in total volume of flood-

water in the lowland. This floodwater drains eastward

through a small culvert beneath the hiqhway. Drainage after

construction of the facility will also be through this

culvert.

For analysis purposes, drainage fromu the upland was

seperated into four drainage basins herein referred to as

Basin A (northernmost) , Basin B, Basin C, and Basin D (southern-

most).

Drainage from four upland drainage basins traverse the

bluff in Section 35. Drainace from Basin A is channeled

across the lowlands and under m-25 via a double culvert.

Drainage from Basin B also is channeled across the lowlands

and under M-25 via a single culvert located approximately

one half mile south of the double culvert. Basins C and D

drain out onto the lowland south of the Basin B drainage

channel. Drainage from the westurn area to Lhe eastern area

is controlled by the capacity of the channels and the cuiverts.

When these capacities are exceeded, flooding occurs.

Drainage Basin A's channel and culvert are capable cf

accomodating the discharges of all the events simulated.

The exception might be that the 100 year event's peak runoff

'.c.1
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under wet moisture conditions may slightly exceud the

estimated channel capacity.

Basin B's culvert capacities would be exceeded for both

the 50 and 100 year events under wet moisture conditions.

The channel capacity is also exceeded under these conditions

as well as for every other condition listed with the exception

of normal moisture conditions for the 1 and 10 year events

and wet moisture conditions for the 1 year event.

Basin B's channel capacity is the limiting factor which

determines when flooding occurs. The flood level will be

slightly greater when the excess flow from Pasin B and the

flow from Basin C are dispersed over a smaller area bocausL:

of the construction of the proposed facility. ;hen this

occurs, the channel capacity will be exceedeo "or every

event except the 1 year event under ncrr.! :,)isture conditions.

The culvert capacity will be exceeded urd,- oth normtl and

wet moisture conditions for the 50 and 100 year events and

under wet moisture conditions for the 10 ana 25 year events.

II. Lowland Area W',est of h '

In order to address the lls t:

area bounded by the Kociba driveway t ,,

on the east, Rapson Road on the south, .

west was considered. This ale,, ,.

elevation of 591 feet above mean st.

approximately 120 acres. It rucciv.".- t,,

A,-



HARDING-LAWSON ASSOCIATES

from Basins B, C, and D. The effects of flooding are

summarized in Tables 1 and 2. Note that the channel capacity

is the controlling factor for flooding in this lowland

area.

The area between Minnick Road and Kociba driveway

into which Basin A drains was not considered, since this

area has a significantly higher elevation averaging approxi-

mately 594 feet above mean sea level. As shown in Table 1,

after construction of the dredged disposal facility, the

remaining lowland area between the northern dike and Kociba

driveway would experience an increase in flood elevation of

14.4 inches above the flood elevation prior to construction

for the 50 year, 24-hour event (592.6 feet to 593.8 feet).

The elevation of Hfighway M-25 in this area Js approx-

imately 595 feet. Therefore, the highway will not be flooded

by the 50 year, 24-hour event prior to or followinq construction.

The amount of time it would take an event's total

flooding volume to runoff prior to construction and after

construction is presented in Table 3. Since the channel

4 capacity is the controlling factor, only those data are

presented. The time for mitigation of the flooding is

slightly less following construction of the facility because

of the decrease in the volume of floodwater.

This is the result of the interception by the disposal

facility of the storm runoff from Basin D and the direct

precipitation within the facility.

A3-7
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III. L %"._ .'I::_ East of 11il. 1 wav M-25

Wat vr I u.'.' Ls in the natural dxainat' c:in n L cist of

Highway M-25 during the 50-year design evunt will be essentially

the sare both prior to and following construction. This is

because the channel in the lowland west of the highway which

leads to the culvert under the highway, and the culvert

control the flow rates from the western lowland area.

Furthermore, The Detroit Edison Company has the capability

of raising the weir boards during periods of heavy rainfall,

thereby allowing the dredged disposal facility to act as a

temporary storage basin.
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TABLE 1. Estimated Flooding of Channel

EVENT ELEVATION OF FLOODWATER
(yr-hr) (ft)

Prior to After
Construction Construction

1-24 . 591.3 591.4

10-24 592.0 592.7

25-24 592.3 593.3

Design 50-24 592.6 593.8
Event

100-24 592.8 594.2

500-24 593.3 595.2

NOTE:

Elevation of floodwaters above a 591 foot datum. Must of
the lowlands under consideration are at an elevation of 591
feet above mean sea level. Elevations prior to construction
based on combined runoff from Basins B, C, and D; folowrcj
construction, on combined runoff from Basins B and C.

A3 -9
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TABLE 2. Estimated Flooding of Culvert

EVENT ELEVATION OF FLOODWATER
(yr-hr) (ft)

Prior to After
Construction Construction

1-24 No No
Flooding Flooding

10-24 591.4 591.6

25-24 591.7 592.1

Design 50-24 592.0 592.7
Event

100-24 592.2 593.1

500-24 592.7 594.0

NOTE:

Elevation of floodwaters above a 591 foot datum. Most of
the lowlands under consideration are at an elevation of 591
feet above mean sea level. Elevations prior to construction
based on combined runoff from Basins B, C, and D; followi:g
construction, on combined runoff from Basins B and C.

A3-1 0
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HlarL) .. !.,.ac1L tr: ''2.. 1iv

The Dx troit Ed .'nurn Cc::papny

H LA Pr j'ject 1n:, r 9901,003.14
July 24, 1980

DISCUSSION OF ENVIRON:.IENTAL CONCERNS

GROUND WATER CONDITIONS

I. Geologic Settinq

The site for the disposal of the dredged materials

occupies the relatively flat lying lowland area bounded on

its eastern side by State Highway M-25 and on its western

side by a north-northwest trending bluff which is approxim:Tately

15 to 20 feet high. An abandoned Chesapeake and Ohio Railroad

embankment parallels the west side of the highway. The

highway and railroad embankmei.ts are separatcd by a di stance

of approximately 80 feet, which contains a draina,:e ditch

and a dense growth of trees and brush. Dl alnace fcr the

lowland area is partially provided through a railroad drainage

trestle and through two culverts beneath the highway. The

railroad and hijhway embankments have resulted in ponding in

the lowland area during the wet seasons, thus creating a

wetland environment. During the wet seasons, the water is

approximately one to two feet deep, but this usually dries

up by late sur~mer or early fall. The lowland is covered

with dense vegetation ranging from grasses to trees, up to

about 18 inches in diameter. A DECO transmission line

traverses the southern portion of the lowland areas.

The lowland site is blanketed to a large extent by a

layer of fine to course sandy soil consisting of dune sari,

and beach sanis and gravels with niixed layemrs of iacustr-inc
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silts anid clays. The thickness of these surficial scands

encountered in the 7 1ILA and 3 Able (lowland) borin(js variued

from two feet near the bluff to about five feet near the

east side railroad embankment.

The sandy layer is underlain by very stiff to hard

till consisting of silty clays and clayey silts with varying

amounts of sand and gravel and occasional cobbles inter-

spersed in the clay matrix. Interbedded with the silts and

clays are zones of silty and clayey sands. A local, approxi-

wately 10 foot thick gravel zone, was encountered in the

lower portion of 11LA Boring 2, just above the bedrock. The

sandy zones in the till are randomly distributed and discon-

tinuous.

The till is underlain by the Coldwater Formation,

consisting of interbedded layers of siltstone, sand!tone,

and shale. The bedrock surface is highly weathered and the

occasional shale interbeds have decomposed to clays and

silty clays. The depth at which the bedrock was encountered

in the HLA borings in the lowland varied between 20 to 40

feet, being deeper at the north and west ends of the lowland

area.

The subsurface water in the disposal site was generally

encountered at a depth of two to three feet in the HLA anfI

Able test borings at the time they were drilled (HLA bori:igs,'

June 19-22, 1979; Able borings, March 28 - April 4, 1978).
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I I Occu,~. f(ruJ'%t2

In the s'ite area, u"roun j~ "W""11-17 in:

1. The upper, surficial sn;

2. in the randomily distriLuted and diiscontinuous sn

and gravel pockets in the till.

3. Possibly in the joints and fractures of the

underlying bedrock.

The finu grained portions of the 1acustrine silts and

clays and of the till, act as an aquiclude. That is, their

ability to transm~it water is so low they cannot be considered

to be a source of water for wells.

A. Surf"ici-al Sa-nds. The water in the u:caAsrs

is perched on the undeurlvinu till. The sand 3erC-Sits e

relatively fine jrained, have a low tra-nsmisivitv, an,, r e

essentially flay lying , thus t.he hydira-ulic isdin

essentially flat. From this settiing, it can beif:ru

that the gro~und water flow rates are very slow. T'he sur- icil

sand is recharged by direct infiltration from rainfall.

Based On our understanding of the geolog y of t-he area

and on published mapping of the surficial soils (U. S. Deat:uentL

of Agricultute, Soil Conservation Service, l')SO, Soi1 SUrveyL"

of Huron County, Michigan: Covert - Tobico crlxan

Pipestone - Tobico - Adrian co;mplex), the thin siirfic-ial

sand de-posits present t hroug host isent ot thu e a in is ly

formed a continuous cat) extendin,; from the bluff t1 essen rally

the Lake Hluron shoreline. The jround water in thes-e s:urf cial

Sands would have a rai mid nothf t J-r'-'r the bll uf are2l

to thu2 l"A. it is s;Usj OCtCd thA kiur;;i,: thkosruto
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of t Ie hi;hwa :v I for M-25 a1d 'cr the raCl ..-d e nk: ent

that the sands were at least partially removed and the fill s

for either or both the highway and the railroad ewLankment

are resting on the underlying till. This would then explain

the blockage of the aquifer and result in the condition seen

today of the ponding of water on the west side of both these

embankments.

Furthermore, since these sands are present essentially

at the ground surface, they in our opinion do not rcoresent

a good, potential source for potable water, unless that

water is treated to assure drinkingi quality stanuard.

Since these sands are recharged by i. rect infiitrat

aquifer unit is sulject to conramlnat~c ,

organic r,<att_,rial in the ponded arcau tac west st- e of

Highway :.1-25, csonta:ination :roiv 5e ,. :at-

areas, and contamination from ferLili-'ers us: :n the culti-

vated areas. Also, the gradation of the sand and thickness

is such that only low yield wells would be possible.

Reported springs in the area most likely occur where

the surficial sands have been breached and the erched water

either fills a depressional area or seeps into an adjacent

drainageway.

B. Sand and Gravel Rockets in Till. The discontinous

sands and gravels in the till may be a r-)uicu of water foi

low yield wells. Recharge to these discontinuous sand and

gravel pockets is through the slow infiltration from the

A3-1 5
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relatvelyiimpervious till. Wlsdvludi uhsn

and (;ravel pickets generally are l~~tdin quantitv 1nd

have a history of going dry during periods of heavy pumpace.

C. Upper Coldwater For::,aticn. Cnly low yields of

ground water would be anticipated from the joints and fractjres

in the relatively imp.Ierviou,.s underlyingj bed rock. Water

which is present in the bedrock is recharged throuc~h the

slow infiltration from the overlying and relatively inipervious

till.

JIII. Desicgn of Spoil DisrosalFacilitv

The spoil diisposal facility will ap p I ro Xi, ate 1

65 acres of t he bo.-land area uxt,:noin4 :o, r th-e .ailrc-ad

e-rdjan r:>jLnnt on the east tc the blurffa: the f~~ rom

Papsocn Rodon tr'io south to alpproxi:>.at ely fee rot north1.

Con1struc U on u' thek faCil ity' Will COnu;.st Of CXterior dik es

with a key' trench cut through the surficial sand depsits to

the urdryn~impervious till and baokfilled wihimpervious

till from the idjacent upland area. TIhis key,, trench will

effectively cut off the intercunnection of the surface sands

bene,_ath the disposal area with those on the o utside of the

disposal. area. The dikes will also bu conistructed of relaitively

impervious till.

Furtherm ,ore, the dredged material, which -will be placed

within the diked area is fine-gjrained and will tend effect ively

seal the surficial sand layer and essentially prevent infiltra-

tion into this layer.
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IV. I:n: i,* of tho Di sjposal F_,cilit on GroPu.e tcr e-,

A. Seepage

1. Seepage of water from the disposal facility into

the surficial sand outside of the diked area will be effec-

tively prevented by the construction of a key trench cutoff.

2. The till which underlies the thin surficial sand

layer is essentially impervious and is not considered to be

a ground water aquifer.

3. The randomly distributed and discontinuous sand

and gravel deposits within the till are sepc-rated fro. the

pond by the impervious till.

4. Ground water which may be present in the upper

portions of the Coldwater Formation is separated zret, the

bottom of the dredged disposal facility by an ex-cess o: 25

feet of impervious till.

B. Recharce

1. Recharge to the surficial sand aquifer is by

direct infiltration from rainfall. Removal of 65 acres from

the recharge area will not impact on the amount of recharge

available to this acuifer unit in areas outside of the dike.

2. There are no known continuous sand 'and cravel

deposits within the till. Recharge to those deposits which

are present is through the extremely slow seepage of rainfall

through the surrounding till. Since the sand and gravel

deposits within the till are randomly distributcd and dis-

continuous, the dredge disposal facility will have no efflct

A3-17
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upon recharge to those deposits which are located cutsicic o:-

the diked facility.

3. The upper portion of the Coldwater Formation

cannot technically be considered to be an aquifer unit.

Water which is present within joints and fractures is re-

charged through the slow infiltration from the overlying

materials. This infiltration will continue in all areas

outside of the diked facility.

A3-0.
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H D: bc r~.L , ,c l

The tct o t 
HLA Projct .c:,br 9902, 73.14
July 24, 1980

DISCUSSION OF ENVIRONMENTAL CONCERNS

FISH AND WILDLIFE HABITAT

Land Usage

The proposed site for the dredged spoil disposal facility

is located essentially at the southern end of the lowland

area herein defined as the area between the bluff on the

west and Lake Huron on the east. This lowland area extends

northward from approximately one quarter mile south of

Rapson Road to Rubison Road.

The number of acres on a section-by-section basis of

this lowland area are presented in Table 1. There are

approximately 1745 acres in the total lowland of which the

proposed facility will occupy approximately 65 acres. In

addition, approximately 22 acres of upland area will be

utilized to obtain borrow material for construction of the

dikes.

The location of the facility near the southern end

of the lowland area is important because it will not block

access to extensive feeding areas for wildlife located south

of the facility. There are only 80 acres of this lowland

area south of Rapson Road and those are partially develop,,d

with residential dwellings.

P,3-1 9
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TABLE 1. Summary of Number of Acres of Lowland Area

LOCATION DESCRIPTION ACRES

T R SEC

16N 15E 1 Radio Tower to Rapson Road 80.2

17N 15E 35,36 Rapson Road to Minnick Road 441.5

17N 15E 26,27 Minnick Road to Swayze Road 247.6

17N 15E 22,23 Swayze Road to Filion Road 293.0

17N 15E 15 Filion Road to Dobson Road 498.4

17N 15E 9, 10 Dobson Road to Rubicon Road L83.9

TOTAL LOWLAND ACRES 1744.6

A3-20
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DREDGED SPOIL DISPOSAL FACILITY

SITE SELECTION CONSIDERATIONS

HARBOR BEACH, MICHIGAN

DECEMBER 23, 1980

THE DETROIT LDISON COMPANY
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Introduct ion

The purpose of this report is to clarify and further define the application

by The Detroit Edison Company for construction of a diked disposal facility for

spoil to be dredged from the harbor at Harbor Beach, Michigan (DNR File No.

(79-11- 1290) .

Included herein is! discussion of the following:

- The need for dredging of the harbor ship channel.

- The methods and procedures considered for dredging and

disposing of the dredged spoil.

- The considerations which affected the selection of the

lowland disposal site.

Conclusion

Alternative sites for location of the diked disposal facility for drcdgud

spoil from the harbor at Harbor Beach, Michigan, were considered for ir,.licationrs

of land usage, cost, aesthetics and concerns of area residents. it is concluded

that the lowland site, lying north of Rapson Road and west of highay X-25, is

the only prudent alternative.

Need for Dredging

The ship channel within the harbor at Harbor Beach, Michigan, was last

dredged in 1967. Since then sediments accumulating in the harbor hav caused

the channel to become filled in. The objective in dredging the ship channel is

twofold:

1. To ensure the safety of the ships currently delivexing

coal to the Harbor Beach Power Plant; and

2. To ensure the continuance of marine delivery of coal to the

power plant as lake levels decline from their present peak

levels.

It is estimated that approximately 750,000 cibic yards of harbor botto

sediments must be initially dredged to restore Litt ship channel to its design

depth. Because of future anticipated continuing !iltation, maintenance dredeings

of approximately 150,000 cubic yards each are planned at 5-year and 10-year pericis

following the initial dredging.

Page 1
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Method of Dredging

Previous Harbor Dredging Method

The U.S. Army Corps of Engineers used a dipper dredge for the 1967 dredgin2

of the then-predominantly rock bottom of the ship channel. The dredged material

was deposited in an approved deep water disposal area lying northeast of the

harbor breakwater. It is our understanding that current EPA Region V guidelines

prohibit the open lake disposal of the harbor sediments which now need to be

dredged at Harbor Beach.

Proposed Method of Dredging

The most effective and efficient method for dredging the present scdimtnts

at Harbor Beach is by employing a hydraulic dredge. Reasons for this include

the following:

1. The volume of dredged spoil is very large, being estimated at

750,000 cubic yards.

2. The sediments are extremely fine-graded. Consisting prir-arily

of organic silts and silty clay, more than 90 percent by wcight

is finer than a 200 mesh sieve. This material would simply pass

through the bucket or jaws of a mechanical-type dredge.

3. The permitted time period for dredging operations is restrictive

for the volume of sediments to be dredged. Currently, dr-dging

of the harbor is not allowed from April 1st until May 31st,

and again from August 15th until October 31st, so as not to dis-

rupt the use of the harbor bottom habitat by aquatic plants and

wildlife. A seasonal (once/year) period of 75 days is available

for dredging.

For the aforementioned reasons, the use of a barge-mounted crane with a

clam-shell bucket is not a feasible method of dredging the sediments at Harbor

Beach.

Spoil Disposal Alternatives

The par.ticle ize distribution and the low permeability of the sediments

at Harbor Beach are critical factors affecting the method of dredging and the

selection of feasible disposal facilities. It was previously noted that hydraulic

dredging is tile only feasible method of dredging the sediments.

Page 2
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Hydraulic dredging operations combine the sediments with lake water to form

a slurry containing approximately 20 percent solids by weight. The slurry is then

pumped through a pipeline to on-shore handling and containment facilities.

Spoil disposal alternatives include the following:

Existing Approved Disposal Site

The U.S. Army Corps of Engineers operates an approved disposal facility at

the mouth of the Saginaw River. Sufficient capacity is available at this facil-

ity to accormiodate the estimated volume of dredged spoil from Harbor Beach.

However, transportation of the dredged slurry to this approved site is im-

practical. Hydraulic dredging performed at the forecasted rate of 10,000 cubic

yards per day (750,000 cubic yards " 75 days) immediately eliminates slurry

transportation by barge, trucks or other carriers.

To become suitable for transportation, the slurry must first bc dewaterd.

This necessitates construction of extensive temporary handling and containrent

facilities, to hold the slurry until the sediments settle out. To be effective,

these temporary facilities must be designed and built to the sane criteria to

the proposed basin, already carefully locatec and engineered to its most opti-un

features. The slurry also has poor dewatering properties due to the fine gra-

dation and low permeability of the sediments. There is no economically feasible

method of accelerating the settlement rate, and thereby reducing the detention

time of the slurry and required storage capacity of the containient facilitics.

The cost of constructing temporary handling and containment facilities, with

their attendant disruptive impacts, plus the costs of handling ank transporting

the spoil to its final location, could increase the cost of dredging by a factor

of 2 or 3, and therefore precludes further considerati'on of the existing disposal

site.

Construction of Diked Disposal Facility

Over the past six y.azs the Corps of Engineers attempted without success to

;locate a suitable nearby site to receive public dredgings. After the Corps had

exhausted all reasonable alternatives, The Detroit Edison Company agreed to pro-

vide privately-owned property for this purpose. Initially, large acreages of

Edison-owned properties in the vicinity of Harbor Beach were inventoried and

assessed in terms ot engineering, environmental and agricultural considerations.
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Realizing that local residents in this predominantly agricultural area would

strongly oppose the use of farmland for disposal of dredged spoils, the minirizing

of the impact on farmlands was a major consideration.

The method of slurry conveyance and the minimizing of handling were also

major considerations. The hauling of slurry in trucks (estimated at 250 trucks

per day continuously) through the City of Harbor Beach would be opposed by the

area residents, even with the requirement that the trucks be fitted with special

watertight tanks to minimize spillage. Installation of a slurry pipeline throu;-h

the developed portions of Harbor Beach would be very costly, and also opposed

by the local residents due to disruption during construction and concern. re-

garding safety.

Excluding farmlands, the remaining Edison-owned land appears to be classi-

fied as wetland by regulatory definition. After careful consideration, a low-

land area located approximately 1.5 miles north of the harbor was selected as the

most prudent site for the disposal facility, with an adjacunt upland area sel,:ctcd

as an alternate site.

The lowland site was found to have several advantages over the other sit~s

considered, including:

1. Close proximity to the harbor.

2. Edison-owned foriiwr railroad right-of-way, to serve as the

pipeline route, txtonding fro., the harbor up to tlh1 site.

3. Minimal impact on farmland.

4. Favorable topographic and geologic conditions.

The succeeding sections of this report revitw the considerations afftctin2"

the site selection of the disposal facility in detail, specifically cumpLtin th.

lowland site with the alternate upland site.

Disposal Site Sole-ction

Topographic Considerations

Topographic considerations affecting the selection of a disposal site for

the dredged slurry include:

1. Relief

The upland area is .;sentially a level plain, and offers no

natural relief which coul. be incorporated into a diked

disposal facility.

The lowland site topography is bett,,r suiLted for a dik.d disposa'

facility. The 30-ft. high bluff can be rt ly utilized a the

Page 4
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west dike for the facility. Additionally, the abandoned railroad

road-bed would be incorporated as part of the east dike.

2. Stormwater Run-off

For an upland disposal site, the drainage channels which presently

traverse the upland area would likely be re-routed around the dis-

posal facility. No storage of stormwater run-off would be provided

by an upland disposal facility.

Lowland storage capability for stormwater run-off would be enhanced

by a lowland disposal facility . Some of the run-off carried by the

upland drainage channels, which is presently dumped onto the low-

land, would be intercepted and stored by the disposal facility until

discharged with the decant water.

3. Bluff Stability

It would be necessary to investigate the stability of the 30 foot

bluff for an upland disposal facility. Re-shaping could be required

to insure slope stability and to control and minimize surface

erosion of the bluff.

Land Considerations

Land considerations affecting the selection of a disposal site for the dredftd

slurry include:

1. Existing Usa.e

The upland site is productively utilized for growing corn at tie

present time. This usage would cease with the cornencerent of

construction of tile disposal facility.

Terrestrial base line studies identified a flatland area bounded

by a bluff on the west, Lake 11uron on the east, Filion Road on

the north, and extending south of Rapsol. Road about one-quarter

mile. The total acreage of the flatland area is 1,745 acres, and

is described primarily as woodlot, marsh and meadow.

The drawing which follows is taken from tile terrestrial base line

studies performed by Hiazleton Environment cienco-s Corporation.

Identified on the drawing is the ext , *- vegetation and

habitat in the total flatland area i, . tile aajacent upland area.
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The lowland site for the disposal facility is located near th,

southern limit of the total defined flatland area. No unique,

threatened or endangered species of vegetation or wildlife were

found in the lowland area.

2. Land Encuibered

For the upland site the design concept consists of a two-celld

disposal facility. Tht total estimated acreage required is 66

acres. No borrow pits for dike material will be required. Dike

material will be excavated from within the upland site itst.lf.
C

The upland site is open and unshieldt d from wind effects. Tht

multi-celled concept reduces the water surface area in each cell,

thereby minimizing the effect of wind on turbidity and wave gene-

ration. Dikes at the upland site would be 12-15 feLt in height

above existing ground. The design freeboard would be 3 feet,

instead of the 2 feet for the lowland site, to better shield the

facility.

The lowland site facilitates the use of the "steady-st at," con-

cept of dredged slurry disposal in a single diked basin. Thc

diked basin would cover approximatelv 6', -cres, whiich is le.; than

4% of the total defined flatland area. No plant or animal itat

was identified within the lowland site which was uniqae to the

defined flatland area.

The lowland site topograptv is favorable for a disposal ba-i

The natural bluff would be utilized as the west dike, and tlhe

abandoned railroad road-bed would Pc incorporated a ' part of t,c

cast dike. Only about 23 acres of upland area would be rcqluir t

for dike material barrow pits. Dike height would be 14 feet

with a design freeboard of 2 feet.

Environmental Consi derations

Environmental considerations affecting the slection of a disposal site for

the dredged slurry are limited primarily to loss of wildlife habitat and aesthetics.

Neither the upland site nor the lowland site has any outstanding historic, cultural,
or scenic value.

1. Loss of Hilift labitat

Wildlife habitat in the area is largely found in the defined

flatland area. The diked disposal facility at the lowland site:

would cover approximately 65 acres ol the flat land area, or less
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than 4% of the total flatland acreage of 1,745 acres. The impact

on wildlife habitat due to construction of the facility at a lowland

site is therefore considered as minimal.

Further, the loss of this lowland area for wildlife habitat is

not pennanent. The utilization of the facility would be" complcttd

following the second maintenance dredging of the harbor. A per-

manent wetland environment could be created by adjusting thu ele-

vation of the weir to retain one foot of water in the basin when

the clear supernatant is discharged.

On the other band, all of the clear water in the basin could te

drawn off, leaving a blanket of enriched soil in the diked area.

Should this occur, the trees, shrubs, grasses and other vege-

tation comnon in the area would rapidly carpet the basin. Storm

water run-off carried by the upland drainage channels would continue

to be intercepted by the basin, and thereby provide, a natural water

supply to support the vegetation and wildlife which returns to

the area.

Finally, construction of the disposal facility at the upland site

would also impact the existing tnvirom:intal conditions pr~valnt

in the lowland alea. It was previously noted that the drainage

channels which presently traverse the upland area would t-c re-routed

around the disposal facility because of the extensive acreage re-

quired. This would likely change the . inner in which the lowland

area is flooded by storiwater run-off. Additionally, the tributary

area of the upland drainage channels would be lessened by 150

acres, since rainfall which falls on the facility would be retained

in the basin until discharged with the cle'ar supernatant from the

dredged slurry.

2. Aesthetics

A disposal facility located on an upland site would b,- i.uch more

visible than one on a lowland site. The upland area, which is

about 30 feet higher in elevation than the adjacent lowland, is

largely open and unshielded by trees or other natural features

that would screen a 12-15 foot high diked facility.

Page 7
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A diked disposal facility on a lowland site would bt much less

intrusive. Natural screening would be provided by the trees and

brush in the lowland area lying between the abandoncd railroad

road-bed and highway M-?5. Also, the 30-foot bluff in the back-

ground would minimize the visual impact of the 14-foot high

diked facility.

Economic Considerations

Economic considerations include both the construction of the facility, and

its utilization during dredging of the harbor. A disposal facility at the up-

land site, when compared with at the lowland site, would result in increased

costs for The Detroit Edison Company, and eventually its customers.

1. Construction Cost

The increased construction cost for the disposal facility at the

upland site is due largely to increased requirecments for dike

material. About 133,000 cubic yards of dike material %.ould bt

required to construct the north, east, and south dikes of the

facility at the lowland site, with the natural bluff being used

as the west dike. By comparison, about 182,000 cubic yard., of

dike material would be ncedtd to construct the facility at tie

upland site.

The placing and compacting of this additional 49,000 clbic yar,

of dike material is estimated to cost $300,000. This increase,.

cost is nearly 20 per, ent of the total estimated coin t ru t-on ccot.

for the facility at the lowlanO site.

2. Operation Cost

To pump the dredged sluirY to the dispos.al facility at the 1cwland

site, system requiremcnts include, ,jt-ji-ox iately 7,00C, lineal feet

of on-shore pipeline, from 1,500 to 4,000 lintal icet of floating

pipeline, and a static head due to rise in ground elevation of 25

feet. It is estimated that a dredging contractor criplcyiig a 22-

inch diameter dredge with one pipeline booster pump stat ion, could

complete the dredging of the 750,000 cubic yards of sedirent in

73 days.
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To reach the upland site an additional 2,000 lineal fret of

an on-shore pipeline is required. Also, the static head due to

increase in ground elevation increases by 30 feet, for a total

static head of 55 feet. It is estimated that a dredging con-

tractor employing a 22-inch diameter dredge with one pipeline

booster pump station, could complete the dredging in 91 days.

Increased operation costs for the upland diLposal facility are

attributable to lessened system efficiency due to longer pipeline

length and substantially increased static head. Using 1982 cost

projections, the estimated increased cost for disposing of 750,CC0

cubic yards of sediment at the upland site is $585,0n) more than

disposing of the sediments at the lowland site.

Commnunity Conct-rns

Comnunity concerns affecting the selection of a disposal site for the

dredged slurry include:

1. Farmland Pru:u .rvat ion

Area farmers have. indicated a -trong preference for presorvatic'n of

cxistirg far:land over its de\ e1opMent for other purpo.cs. L'se o f

the upland sit "Would I o,.V,, approximate lv acrt:; of farmlard

from productivc i ,v ri wltural usaot, for at least 10 ycars.

2. li c

The diked dl l ',,t: at the lowland sitt. Would covtr appreox,-

Imately 65 ac1;,, o 1. ' ,han 4', of the total flatland acreage avail-

able for wi)dlif tabitat. The loss in habitat is therefore r-inir.?1.

The chief im.pact could possibly be*a change in deer moveraent patttrns.

Terrestrial base line studies noted that deer moved along a corridor

between the bluff and the abandoned railroad road-bed, with Rapson

Road being the southern limit of movemtnt. TIh, lowland disposal

facility could cause the southe-rn limit to be shifted about one-

half mile northward, to the north boundary of the facility.

3. Levels of Londed Water

AMother concern was a potential increase in levels of pondud water

in the lowland area adjacent to the diked disposal facility at a

lowland site. Hydrological studies have indicated that only minor

temporary increases in levels of ponded water, would be experienced

in the adjacent lowland area during rainstorms. There will be no

flooding of highway M-25.
Page 9
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APPEMBDIX

Soil Bo~ir Lncation Plan and Othpr
)ata fromp the Dn-ne-; anI Mloore

Hych-opeoliopic F-r)OrT

A), -1



SG-Z

4 B~~24L& NNL

Clif

46 W

- ~~ %~* 
-

-~RASO ROAn~-*

$ 0

0G l SLAIF, TEIA %ST ALITN C O N IN D R1k.:.CI I

THE EMKOIT EDISON COMPANY

BIASI WnP S minACS C~ORING LCAA ON PLAN



-j • y

64 \3 A

4 
6"2 _ 

- '

' ~~ ~ U L T " :

) / mi ,\.) .

0

b-~

0 UXPLAT ION

I

co

CONFINED DRIEDGE [;ACILI1Y
WHE DETROIT EDISON COMPANY

,,, I, MP At,,. .<r S IT E P LO T P'LA N

3, .,



C3
24 I C-KR

ky3,

to C3

C-

* U'

BLSUFF 
OTL I L 0FH

Fir[IIOIA S <I.t 0 MC

INIiMIETI1? WThA?

9-26 BOPCE.M OR010S CO

-()(0A1ioU ofTO CONFirirD DP)FDGf FACILITY
/ 0 8105115 THE DL1IROI[ *1 DISON COMPANY

--~570- WAV CON HNR LINE) t*i

WE owAt~tI'l EDROCK SURFACE MAP
-01 ' .," W" 0. -A. 0

A4A



*64

610

12+62--_
.49

B-2

£3.PLAflAI ON:~I[

KAWA Sl EAA

INTIRAMT T sr.

0

SOAT.6+ eftiotr .1 -' OILLIN.

(o .oi" 19m

-600.% P~NICTI CrRCONrIN[D DRI'DGE FACILITY
THE DETROIT EDISON COMPANY

PO1TENIOMEIRIC SURf ACE MAP

AA

- 4:



11)JA'IAOIVI)7)

.4- ', ',. '.'

LL.. i ~0*

9 flgy -

nO K'

n-c,

z~I U
q 0

II U-,

J ,-,I

"-4 I ii

1 i~. 3.'

I E
I I,,.

* I

u-u----- - -l 4..~ w
'a .~

rr-1--m I I

~
4.341 M 4.7/JV~Ij 72

1'

V

V
-'V

.0 A ~ ''..*~. -



__ __ __ __ __ __ __ __ __ __ __ __ __ __ _ -

40. Q

z z

d d, I

co~~ ~ ~ -- -- -

J -73 W NIJ V.7 7



TIMlE 1101K THICKNESS

57RATIGRAPHV STRATIClAPilY IN FEET DESCRIPTION,.

25 FINE Ta VEDIull SANID WJITH VARIABLE AMJUNTS

TO OF SILT ANU EF. SLR AliOl.N1TS Or COARSE SAND

0 ~ e , 0 AND GRAVEL.

SILTY CLAY AND CLAYEY SILT WITH Vi.RIABLL
L 15.0

TO AMOUNTS OF SANID AND GRAVEL. LENSES OF SILT,

CL33. 0 SAND. AND SAND AND GRAVEL.

00

00

0

C0NH E PD EFCLT
71EDI1 DIO O P N

SIESRTGAHCC LM

IiA



APPENDIX 5

Fauna and Flora Inventory Lists
from the Hazleton Report
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tiAZLLTON EcN\jI4oNMENrAL SCIENCES

Table 4-2. Phytosociological data summary of the ground layer in
the Cattail Marsh (SA 2) at the proposed. disposal site,
Rubicon Township, Huron County, Michigan, May, June,
and September 1978.

Mav June -Seutv Lu.r

specie5 Frequency Freiucncy Frenu.oncy Freriuocy Frequency Fr-x±jljncy

!.nraSP. 100.0 19.5 13.3 1.8
T'c~sp. 93.3 18.2
1:v:,cus.3 nnularla 93.3 18.2 46.7 14.0 100.0 13.6

Cr2 P. 66.7 13.0
Lrrncr:Irs SP. 40.0 7.7 33. 3 .10.0 26.7 3.6
G i I un S:. 33. 3 6.4 .33.3 10.0 66.7 9.0

S ' uavo 33.3 6.4 6.6 2.0 20.0 2.7
Cee:so. 26.7 5.2 13.3 1.8

'.r'r- cut-& '.re 26.7 5.2 20.0 6.0
i~nrSP. 53. 3 16.0

Ia33.3 10.0 86.7 11.8
____33. 3 10.0 66.7 9.0

z -Oc~.-s sc26.7 8.0
Laite13.3 4.0

Sjyccri' -:ortalss 13.3 4.0 46.7 6. 3
x rex 6.6 2.0

____n 6.6 2.0 6.6 0.9
ca-x _______ 6.6 2.0

_____7 86.7 11.8
PC).. n.: . 46.7 6.3

LI32.3 4. 5
_______33.3 4.5

26.7 3.6
1~'I ______13.3 1.8

6.6 0.9
-~ r6.6 0.9

'z-, 1:- - 6.6 0.9
LUM-- C e 6.6 0.9

pov ;cavv ns 6.6 0.9

Average Commuunity Ground Layer Cover

341 78% 89%

A5 -L



HAZLE~TON ENVIFIONMENTAL SCIcNP-C&S

Biomass and productivity of four communities at the
proposed disposal site, Rubicon Trownship, Huron
County, Michigan, September 19783.

Co mm un it Bioinass_ (kg/ha) Productivity (kg/hz./yr)

Cattail Marsh (SA2)

Ground layer 8,889 8, 889

Total 8,889 8,389

Shrub Carr (SA4)

Shrub layer 8,390 2,405
Ground layer 968 968

Total 9,358 3, 373

Ashi Swamp (SA5)

Trees and saplings 331,064 121,636
Shirub stratum 95 100
Ground layer 799 799

Total 319 58 12,535

Moist Old Field (SA8)

Shrub stratum 4,528 907
Ground layer 2,650 2,650

Total 7,178 3,557
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Phytosocioloqical data summary of th-e ground layer in
the Moist Old Field ',SA 8) at the prop-' ed disposal site,
Rubicon Township, H'jr-n Cnunty, Michigan, May, June,
and September 1978.

spocies Frellx'Mcy Frec y Fruu urrqnc

-j93. 3 24. 5
Soil "3co 5p. 86.7 22.8 73.3 11.3
Dau, v;s :r,,t 3 ao.o 21.1. 40.0 6.2 80.0 8.8

3 vil____333 87 3. 11.3 90.0 10.0

L~ "-;!20.0 5.3 26.7 4.1 5.0 0.6
MAn 3'nal :i11-I*ca 13.3 3. 5 6.6 1.0 15.0 1.7

s.13.3 3.5
1 - r ' Lc :Ile1 6.6 1.8 26.7 4.1

t I . 6.6 1.8 5.0 0.6
-i j 6.6 1.8 5.0 0.6

H- iL sp. 6.6 1.8
-olcnifera 6.6 1.8 10.0 1. 1

=1 *-- 6.6 1.3
Pa93.3 14.4 100.0 11. 1

-) 1a\3~o 66.7 10. 3 70.0 7.7
-: 2 46.7 7.2 30.0 3.3

_ r_1__0_ oi um 33.3 5.2 B85.0 9.4
____26.7 4.1 25.0 2.8

r'26.7 4.1 45.0 5.0

__ns-'@nsvKr~n~ca 6.6 1.0 15.0 1.7
-6.6 1.0

r 3.1 L6.6 1.0
~2r.'.' rnens6.6 1.0

6.6 1.0 5.0 0.6
-~6.6 1.0 90.0 10.0

,qO r S 3 ifi 6.6 1.0
6.6 1.0

A _____ 6.6 1.0 15.0 1.7

-c-o p6.6 1.0

1.2 19 95.0 10.6
SID 1 ____ 0 .3 f 7 40.0 4.4

At a i j515.0 1. 7

10.0 1.1

5.0 G3.6
1 - 5.0 0.6

5.0 0.6
5 . c 0.6A
5.0 0.6

+2 iL~35.0 0.6

17 5.0 c. 6
-. e .i 6s 5.0 0.6

- ~ i ~2
Averaqe Crnunnty Ground Layer Cover

401 48% 41%
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HAZLrTON ENVIRONMENTAL SCIENCES

I Phytcsociological data summary of the ground layer in
tile Shrub-Carr (SA 4) at the proposed disposal site,
Ruibicon Township, Huron County, Michigan, May, June,
and September 1978.

May June Septe.be -
Relat.ve Relative Relat've

Species Fre U' unv Frooucncy Freonenc' Frequency Freouency Freqtuncy

Poa sp. 96.0 28.6

:;p. 88.0 26.2 75.0 21.4
F'r i .Lt V'r aini 40.0 11.9 15.0 4.3 15.0 3.0

",- : n 1u 32.0 9.5 35.0 10.0
.1 unica ~ 16.0 4.8 15.0 4.3 25.0 5.1

.____ , 12.0 3.6 5.0 1.0
C 1., : ' t' - a i2. 0 3.6

crns rv 12.0 3.6 30.0 6.1

' .tit cus 8.0 2.4 15.0 4.3 30.0 6.1

-. 4.0 1.2
Carex lacu tris 4.0 1.2 10.0 2.9 15.0 3.0
ca LX. SP. 4.0 1.2 5.0 1.4 50.0 10.1

'n ar'ense 4.0 1.2
Cl:ex 4.0 1.2 5.0 1.0

. a 55.0 15.7 40.0 8.0
L' - era 30.0 8.5 15.0 3.0

??a ;-r z ern",s 25.0 7.1 45.0 9.0

7- e 15.0 4.3 15.0 3.0

n_ O_ a. z 10.0 2.9
.1:1_adensis 10.0' 2.9 40.0 9.0

. L_____ 5.0 1.4
5.0 1.4

CInu :- 5.0 1.4 5.0 1.0
5.0 1.4

A -... n., ? . a 5.0 1.4 5.0 1.0
-5.0 1.4

65.0 13.1
30.0 6.1

'-7. ("' ,.:10.,) 2.0
-u uefolia 5.0 1.0

e-. .~; ta :a 5.0 1.0
___ _ nserna 5.0 1.0

Average Corinunity Ground Layer Cover

29% 45% 44%
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'1

Phytosociologl.cal data summary of the ground layer in
the Ash Swamp (SA 5) at the proposed disposal site,
Rubicon Township, Huron County, Michigan, May, June and
September 1978.

May j U~.Xne 0U-C rR- 1 - 1 -2 Relative ;'-- I AEt'-
Spe ies Freouenc v_ Fr,aq;.ncy Frceuecy Frequency Frquncy Fre1uncy

Poa Up. 60.0 24.2 10.0 2.3SIi-- itx'fls sp. 36.0 14.5 40.0 9.2 20.0 3.6
-2.*ian -. UlariA 32.0 12.9 80.0 18.4 90.0 16.4

24.0 9.i 35.0 8.0
Carox CrIstot.lla 24.0 9.6
su.m a,;,a'. 16.0 6.4 45.0 10.3 25.0 4.5

b ta'- - -bbosa 16.0 6.4
'nc _ ,2::L1 8.0 3.2 15.0 3.4 5.0 0.9
ca s 3.0 3.2

1 .:u camara 8.0 3.2 30.0 6.9 30.0 5.5
S . P. 4.0 1.6 75.0 17.2 35.0 6.3

Rat ,u cui us septr.trionilis 4.0 1.6
I, . .o sp. 4.0 1.6. u.LL.rve z 4.0 1.6

s. r a s r it 20.0 4.6 55.0 10.0
""3 t -:? : , -. -q ia 15.0 3.4 30.0 5.51 ___f_ _4 15.0 3.4 5.0 0.9

C .- ex i r lIa15.0 3.4 10.0 1.8
ucdv zip. 10.0 2. 3

Gal ' S D . 5.0 1.1
c a brea is 5.0 1. 5.0 0.9

c.a 5.0 .1
Ca re..: v05.0 1.

Co Sp. 5.0 .01
¢"ias15.0 .75.0 1.1

_ __ra 80.0 14.5
55.0 10.0

E -ons~ ce'rnua 35.0 r .3
r'_ n ' j n d aan s 20.0 3.6

I, '. :-[e:.c z % .er'; s20.0 1 .6
• 7 , q'-'" cn. , 3-o ides 15.0 2.7j -' 7 :.' 5.0 0.9

" " ,,= aE? ;_ 5.0 0. 9

Cjrex SP. 5.0 0.9

Average Community Ground Layer Cover

19% 58% 54%
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( HAZLETON ENVIRONMENTAL SCIENCES

Observed distribution of resource species recorded
at the proposed disposal site, Rubicon Township,
iuron County, Michigan.

Samplfn5 Area
Cattail Shrub- Ash

Resources Species Marsh Carr Swamp

Mammals

Eastern cottontail X
Woodchuck X
Gray squirrel X X
Fox squirrel X X
Muskrat X
Raccoon X X X
White-tailed deer X X X

Birds

2 Mallard X X
Blue-winged Teal X
Wood Duck X2 Bufflehead X
Ring-necked Pheasant X
Virginia Rdil X
Sora X
Common Snipe X
Mourning Dove X X

21

2

21
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